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@ A novel glycerol derivative which is effective to reduce 
blood pressure has the formula: 


is the bridged heterocyclic group where / is 0; and each of R^, 
R» and R7 Is hydrogen, lower aU^ aryt or aralkyl. 
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wherein R' is an alkyi group having 10-22 carbon atoms. R« is 
lower acyl, benzoyl, aryl, mono-, di- or trtetylalkyl, alkyi, 
cycloalkyl. or cycloall<ytall<y|; Q is substituted or unsubstltuted 
aikylene containing 1-4 carbon atoms, / is 0 or 1; Y Is a 
nitrogen-containing hoteroeycflc group or a nitrogen-contafriing 
bridged heterocyclic group (-(Q),- is attached to a carbon atom 
contained in a hetero-ring of the heterocycHc group) in which Y 
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Description 

NOVEL GLYCEROL DERIVATIVE AND ArJTVHYPERTENSIVE AGENT 
BACKGROUND OF THE INVENTION 

5 

Reld of the Invention 

The present invention relates to a novel glycerol derivative, a process for the preparation of the same and an 
anti-hypertensive agent containing the glycerol derivative. 

10 Descriptton of prior art 

Recently, studies of a platelet activating factor (PAF) have been advanced, and its physiological function has 
been made dear. According to the studies, In Irving body, PAF shows function relating to allergy, inflammation, 
and platelet aggregation, and also PAF shows strong blood pressure reducing action (Nature, vol- 285. 
193(1980). and European Journal of Phamiacology, ^, 185-192{19B0)). 
1$ Therefore, studies have been further made for utilizing the excellent blood pressure reducing action of PAF 
with removal of its unfevorable effects such as platelet aggregating action. 

As compounds functioning as PAF, there are known certain glycerol derivatives. Accordingly, extensive 
studies have been made for discovering new glycerol derivatives having the Improved action. 

20 SUMMARY OF THE INVENTION 

Accordingly, the present Invention has an object to provide a new glycerol derivative which shows a 
prominent blood pressure reducing action with reduced unfavorable actions such as reduced platelet 
aggregating action and to provide a process for the preparation of the glycerol derivative. 
The Invention has a further object to provide an anti-hypertensive agent utilizing the above-mentioned new 
25 glycerol derivative. 

There is provided by tiie present invention a novel glycerol derivative having the formula (I): 
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^ wherein 

R^ Is a straight or branched chain aikyi group having 10-22 cartoon atoms; 

R2 is a straight or branched chain acyl group having 1-6 carbon atoms, a benzoyl group which may have one 
or nwre substituents. an aryl group which may have one or more substituents. a monoarylalkyi group which 
may have one or more substituents and which has an alkylene chain having 1-3 carbon atoms, a diarylalkyi 
group which may have one or more substituents and which has an alkylene chain having 1-3 carbon atoms, a 
triarylall<yl group which may have one or more substituents and which has an alkylene chain having 1-3 carbon 
atoms, a straight or branched chain alkyi group having 1-10 cartx>n atoms, a cydoalkyi group whfch may have 
one or more substituents. or a cydoall^alkyl group wWch m^ have one or more substituents and which has 
an alkylene chain having 1-3 cart>on atoms; 

Q is a saturated or unsaturated alkylene group whksh may have one or two alkyI or aryl substituents, sakJ 
alkylene having 1-4 carit>on atoms; 
/isOor 1; 

Y is a niti-ogen-containing heterocyclic group which contains as a ring member a group having a formula: 



^\ R^ r3 
-*N- or -^N= 

wherein each of R^ and R-* independetly is a straight or branched chain alkyI group having 1-6 carbon atoms, or 
a nitrogen-containing bridged heterocyclic group which contains as a ring member a group having a formula: 
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-^N- or -^Nv 

5 

Wherein each of R3 and independently has the same meaning as above, wherein said heterocydic group 
and bridged heterocyclic group may have at least one substituent group and the group -(Q)f- Is attached to a 
carbon atom contained in a hetero-ring of the heterocycHc group; and where / Is 0, Y is ttie 
nitrogen-containing bridged heterocyclic group, and 

each of R5. R6 and R^ independently is hydrogen, a straight or branched chain alkyl group having 1-6 carbon 
atoms, an aryi group or an aralkyi group. 

The glycerol compound having the formula (I) in which R2 is an acyl or benzoyl can be prepared by a process 
which comprises acylating a compound having the formula (II): 



R^-CH-OR^ 



IS 



I ^ 
R^-CH-0-P^O-(Q)^-Y 



wherein each of Ri. RS. R« and R^ independently has the same meaning as above, and each of Q. f and Y has 
the same meaning as above. 

with an acytating agent containing the group R2 that is a straight or branched chain acyl group having 1-6 30 
cariaon atoms or benzoyl. 

The glycerol compound having the formula (I) can be also prepared by a process which comprises reacting 
a compound having the fomnula (X): 



R^-CH-OR-^ 



R^-C-0r2 (X) 



R^-CH~OH 



35 



40 



45 



wherein 

each of R^ R2. R6, Re and R^ independently has the same meaning as above, 
with phosphorus oxychloride (i.e.. ph<^horyl chloride) and a compoumd having the formula (V)- 
H-0-(Q)/-Y*A- (V) 

wherein A" is an anion and each of Q. / and Y has the same meaning as above. ^ 
in the presence of a base. 
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DETAILED DESCRIPTION OF THE INVEmiQN 

In the fomiula (I). R^ represents a straight or branched chain aJkyI group having 10-22 cariaon atoms such as 
decyl. undecyl. dodecyl. tridecyl. tetradecyl. pentadecyf, hexadecyl, heptadecyf, octadecyl. nonadecyl, elcosyl 
heneicosyl or docosyl, Ri preferably Is a straight or branched chain alkyl having 12-20 caribon atoms. 

R2 represents a straight or branched chain acyl having 1-6 carix^n atoms such asformyl, acetyl, proplonyl, 
butyryl. Isobutyryl. valeryl, isovaleryl or pivaloyi, or a benzoyl group which may have one or more substltuetns. 
Otherwise. R2 is an aryl group (e.g.. phenyl or napthyl) which may have one or more substituents, a 
monoarylalkyi group which may have one or more substituents and which has an alkylene chain having 1-3 ^ 
carbon atoms (e.g.. benzyl, or phenylethyl), a dlarylaikyl group which may have one or more substituents and 
which has an alkylene chain having 1-3 cartx>n atoms (e.g.. benzhydryl), a triarylalkyi group whteh may have 
one or more substituents and which has an alkylene chain having 1-3 carbon atoms (e.g.. trityl), a straight or 
branched chain alkyl group having MO cariDon atoms (e.g.. methyl, ethyl, propyl, butyl, pentyl. hexyl. heptyl, 
octyl. 2-ethylhexyl. nonyi, or decyl). a cycloalkyi group (e.g,. cyclopentyl. cyctehexyl or cyctoheptyl) whfch may ^ 
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have one or more substrtuents, or a cycloalkylalkyi group (e.g., cyclohexylmethyl or cyclohexylethyi) which 
may have one or more substituents and which has a non-cyclic aiMene chain having 1^ carbon atoms. The 
substltutents may be a lower alkyi group having 1-6 carbon atoms or a lower aOcoxy group having 1-6 cartxm 
atoms. preferably Is a straight chain acyl group having 2-6 carbon atoms. 

R^, and R^ are the same as or different from each other, and each Independently represents hydrogen or 
a straight or branched chain all<yl group having 1-6 carbon atoms such as methyl, ethyl, n-propyi, isopropyl. 
n-butyl. isobutyl. pentyl or hexyi. an aryl group such as phenyl or a substituted phenyl (e.g.. tolyl or xylyl). or an 
aralkyl group preferably having an alkylene bonding of 1^ carbon atoms such as benzyl or phenyiettv*- 
fen^ embodiments. (1) R5. R® and R^ are all hydrogens. (2) R^ is a straight or branched chain alkyt group 
having 1-6 carbon atoms and R^ and R^ are both hydrogens, and (3) R^ Is a straight or branched chain aBcyl 
group having 1-6 carbon atoms and R^ and R« are both hydrogens. 

Q is a saturated or unsaturated alkylene group (said alkylene contains 1-4 cart)on atoms) which may have 
one or two alkyi groups (preferably a lower alkyI group of 1-4 cartxjn atoms) or aryl group (preferably phenyl) 
as substltutent group(5), and / is 0 or 1. 

Y is a nitrogen-containing heterocyclic group or a nitrogen-containing bridged heterocyclte group. The 
nitrogen-containing heterocycQc group contains as a ring group having $ formula: 



and the nitrogen-containing bridged heterocyclic group contains as a ring member a group having a formula: 



The heterocyclic group and bridged heterocyclic group may have one more substituents such as an alkyl 
having 1-6 carbon atoms, an aryl group such as phenyl, an aromatic ring which is fused with the heterocyclic 
group. The heterocyclic group and bridged heterocyclic group may have other hetero atoms such as sulfur 
atom and oxygen atom, and can be a saturated or unsaturated heterocyclic group. 

R3 and R^ are the same as or different from each other, and each independently represents a straight or 
branched chain alkyl group having 1-6 cartion atoms such as methyl, ethyl, n-propyl, isopropyl, n-butyl. 
isobutyl, pentyl or hexyl. 

In the formula (I), the group -(Q)/- is attached to a cartx>n atom contained in a hetero-ring of the heterocyclic 
group. 

In one aspect, a prefen^d glycerol derivative has the formula (I) wherein / is 1 and Y has a 
nitrogencontaining heterocyclic group having the formula: 



wherein each of R^ and R* independently has the same meaning as above, and each o^ m and n independently 
is 0 or a positive integer under the condition of m+n=«2-8 (preferably m-hn-3^). 

Examples of ring structures of the nitrogen-containing heterocyclic groups having the above formula 
include the following groups wherein the substrtutent groups of R3 and R^ are omitted: 2- pyrrolldinyl, 
3-pyrrolidiny(. 2-piperidinyl, 3-piperidinyl, 4-piperidlnyK 2-perhydorazepinyl. and 3-perhydroazepinyl. 

Examples of the heterocyclic groups Include quaternary ammonium salts of pyrrolklinyl. piperidinyl, 
morpholinyl. perhydroazepinyl, pyrrolyl. oxazolyl, Imidazolyl, quindinyl. tetrahydroquinoRnyl. Isoqulnolinyl, 
tetrahydroisoqulnollnyf. thiazolidinyl. oxaxolldlnyl, thiazolyl. pyridyl. tetrahydropyridyl. benzothlazolyl, benzoxa- 
zolyl, tetrazolyl. triazolyl, and benzimidazolyl. 

Examples of ring structures of the nitrogen-containing bridged heterocyclic groups include the following 
groups wherein the substitutent groups of R3 and R^ are omitted: 2-azoniabicyclo[2A1]-3-heptyl; 
2-azoniabicyclo[2,2.1]-5-heptyl: 2-azoniablcyclo[2,2,1]-6-heptyI; 2-azoniabk:yclo[2.2,2]-3-octyl; 2-azonlabicy- 
clo[2.2.2J-5-octyl; 2-azonlabicyclo[2,2.2,]-6-octyl' 3-azonlablcyclo[3,2.1]-6-octyI; 3-azoniabicy- 
clo[32.1]-8-octyl; 8-azoniabicyclo[3.2,1]-3-octyl; 8-azoniablcyclo[3i2.1]-2-octyl; 8-azonlabtey- 
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2-azoniablcyclo[3,3.1 ]-9-nonyl ; 
2-a2onlabicyclo[4,3, 1 ]-1 0-decyl ; 
1 -azoniabicyclo[2.2. 1 ]-2-heptyI ; 
1-azonlablcyclo[2.2^J-2-octy(; 
1 -azoniablcyclo[3^. 1 }-^3^octy^ ; 
1-azonlabicycloI4AOI-2-oetyl; 
1 -azonlabicyclo[4.3.0]-7-noyl; 



9-azpn»abicy- 
2-azonjabk:y- 
1-azoniabicy- 
1-azonlablcy- 
1-azoniabfcy-. 
1-fizoniabicy- 
1-azoniablcy- 



clo[3J2.1 1-6-octyl: 8-azoniabicyclo [4.3.1 ]-1 0-decyl ; 
cloI3.3,li-3-nonyl: 9-a2oniablcyclo[4.2,1]-2-nonyl; 
clo[4.4,0]-4-decyl ; 8-azonlablcyclo[4,3.1 ]-1 0-docyl ; 
clo[2;2.1 i-3-heptyI ; 1 -a2oniabicyclo[2^. 1 ]-7-heptyl ; 
cloI22^] -3-octyl ; 1 -azoniabicyclo[2^ j2] -4-octyl ; 
clo[3,2.1]^^octyl; 1-azoniablcyclo[3,2,1]-6-heptyl; • 
clo[4^,0]>7-octyl ; 1 -azoniabicyclo[4,3.0]-5-nonyl ; 

clo[4,3,1]-3-dec;'l; 1-azoniablcyclo[4A0]-2-decyl: and 1-azoniablcyclo[4.4.0]-&<lecyl 
Examples of the glycerol derivatives having the formula (I) are as follows: 

(1) 2-acetyloxy-3-hexadecyloxypropyl 1,1-dimethylplperldln(0-3-ylmethyl phosphate; 

(2) 2-acetyloxy-3-hexadecyloxypropyl 1.1-dtethylpiperidinkK3-ylmothyl phosphate; 

(3) 3-hexadecyloxy-2-proplorTyloxypropyl 1.1^lniethylplperidrnlo-3-yImethyl phosphate; 

(4) 2-benzoyloxy-3-hexadecyloxypropyl 1.1-dimethy!piperidinlo-3-ylmethy« phosphate; 

(5) 2-acetyloxy^3-octadecyloxypropyl 1.1-dlmethylplperidinio-3^methyl phosphate; 

(6) 2-acetyloxy-3-hexadecyIoxybutyl 1.1-dlmethylplperidlnlo-3-ylmethyi phosphate; 

(7) 2-acetyloxy-3-hexadecyloxy-1-methylpropyl l.l-dimethylplperldlnio-S-ytmethyl phosphate; 

(8) 2-acetyloxy-3-hexadecyloxypropyl 1-(1,1-dimethylplperidinio-3^)ethyl phosphate; 

(9) 2-acety!oxy-^exadecyloxypropyl2-(1.1-dlmethylplperldlnio-^)ethyf phosphate; 

(10) 2-acetyloxy-3-hexadecyloxypropyi 1,1-dimethyl piperidlnio-2-yhfnethyr phosphate; 

(11) 2-acetyloxy-O-hexadecyioxypropyl 1.1-dlethylplperidlnlo-2-ylmethyl phosphate; 

(12) 3-hexadecyloxy-2-proplony!oxypropyl IJ-dimethyIplporidlnlo-2-.ylmethyI phosphate; 

(13) 2-benzoyloxy-^exadecyloxypropyl 1»1-dlmethylplperld»nlo-2-ylmGthyf phosphate; 

(14) 2-acetyioxy-3-octadecyk)xypropyl 1.1-dlmethylplperldinIo-2-ylmethyl phosphate; 

(15) 2-acetyloxy-^exadecy1oxybutyl 1 J<Hm©thylplp8ridlnlo-2-ylmothyl phosphate; 

(16) 2-acetyloxy-^hexadecyloxy-1-methylpiT)pyl 1 J^lmethylplperidlnlo-2-^ phosphate; 

(17) 2-acetyloxy-3-hexadecyloxypropyl 1(1,1-dfmethylplper1dfnlo-2-yl)ethyJ phosphate; 

(18) 2-acetyloxy-3-hexadecyloxypropy! 2-(1,1-dimethylpiperidinlo-2-yl) ethyl phosphate; 

(19) 2-acotyloxy-3-hexadecyloxypropyl 1.1-dlmethyiplperfdinio^yimerthyl phosphate; 

(20) 3-hexadecytoxy-2-proplonyloxypropy! 1 .1-dlmethylpiperidinlo^ylmethyl phosphate; 

(21) 2-acetyloxy-3-octadecyloxypropyl 1.1-dlmethylplperldlnlo^ylmethyt phosphate; 

(22) 2-acetyloxy-3-hexadecylo)^utyl l.l-dlmethytplpertdlnkM-yJmethyl phoephate; 

(23) 2-acetyloxy-^hexadecyloxy-l-methytpropyl 1.1-dlmethylplperidlnlo-4-yl phosphate; 

(24) 2-acetyIoxy-3-hexadecyloxypropyl 2-(1,1-dlmethylplpertdlnlo-4-yl)ethyl prf^osphate; 

(25) 2-acetyloxy-3-hexadecyIoxypropyl 1 J-dlrnethylpyn-olIdlnk)«2-ylmethyl phosphate; 

(26) 2-acetytoxy-3-hexadocyloxypropyl 1.1-dIothylpyn^Iidlnla-2-ylmethyl phoay^te; 

(27) 34iexadecyloxy-2-proplonyloxypropyl 1,1<llmethylpynrolidlnlo-2-ylmethylp^^ 

(28) 2-benzoyloxy~3-hexadecyioxypropyl 1.1-dlmethylpynrolldlnlo-2-ylmethyl phosphate; 

(29) 2-acetyloxy-3-octadecyloxypropyl 1,1-dlme(thylpyrrondinio-2^ylfnethyl phosphate; 

(30) 2-acetyloxy-3-hexadecyloxybiJtyl 1.1-dlmethylpynroHdlnio-2-ylmethyl phoepl^; 

(31) 2-acetyloxy-3-hexadecyIoxy-2-methylpropyl 1.1-dlmethylpyrrolk«nlo-2-ylmethyl phosphate; 

(32) 2-aoetyk>xy-3-hexadecyloxypropyl 1-(1.1<«m«thyfpyn^lldlnlo-2-yt)ethyf phoephate; 

(33) 2-acetyloxy-a-hexadecyloxypropyl 2-(1.1-<llniethylpyrTolldlnlo-2-yl)ethyi phosphate; 

(34) 2-acetyloxy-3-hexade(^oxypropyl 1,1-dlmethylpynrolldlnio-3-ylmalhyl phosphate; 

(35) 2-acetyloxy-3-hexadecyloxypropyl 1.1-diethylpyrrolldlnlo-3^methyl phosphate; 

(36) 3-hexadecycloxy-2-proplonyloxypropyl 1 ,1<llmethylpyrrolldlnla^methyl phosphate; 

(37) 2-benzoyloxy-^exadecyloxypropyl 1 .1-^JImethylf^olldinlo^methyl phosphate; 

(38) 2-acetyioxy-3-octadecyloxypropyl 1,1-<ilmethylpyiTolldlnio-3-ylmethyl phosphate; 

(39) 2-acetyloxy-3-hexadecylo)cybutyl 1,1-dlmethylpyrrolldinio-a-ylmethyf phosphate; 

(40) 2-acetyloxy-3-hexadecyloxy-1-niethyfpropyl l.lHjlmethylpyrrolldlnlo^melhy! phosphate; 

(41) 2-acetyloxy-3-hexadecyk)xypropyl 1-(1.1-dimethylpyrrolldlnk^3-yl)ethyl phosphate; 

(42) 2-acetyloxy-3-hexadecyloxypropyl 2-(1.1-dlmethyfpyrrolldlnl<^3-yt)ethy! phoiphate; 

(43) 2-acetyloxy-3-hexadecyloxypropyl 1 .1-dbnethylperhydroazeplnio-2-ylmethy| phosphate; 

(44) 2-acetyloxy-3-hexade<^oxypropyl 1.1-cfimethy!perhydroazepinlo^y»methyl phosphate; 

(45) 2-acetyloxy-3-hexadecyloxypropyl 8.a<Jlmethyl- 8-azonlabicycIo[3A1]-3-octylmethyl phosphate; 

(46) 2-acetyloxy-3-octadecycloxypropyl 8.8Klimethyl-8-azoniablc>tdo[3^,1]-3KKrty^ phosphate; 

(47) 3-hexadecyloxy-2-proplonyloxyproyl 8,8-dlmethyl-8-azonlabicyclo[3A1]-<3-octylmethyl phos- 
phate; 

(48) 2-acetyloxy^hexadecyloxybutyl 8.&-dlmethyl-8-Bzonlablcyclo[3^1]-3-octylmethyl phosphate; 

(49) 2-acetyJoxy-3-hexadecyloxypropyl 1-methyH-azonlablcycto[2^2l-3-octytmethyl phosphate; 

(50) 2-acetyloxy-3-octadecyloxypropyl 1-methyl-1-azonlablcyclo[2;2;2]-3-octylmethy! phosphate; 

(51) 3-hexadecyloxy-2-propjonyloxypropyl 1-methyt-1-azonlabicycto[2^^]-3-octylmethy! phosphate; 

(52) 2-acBtyloxy-3-hexadocyfoxybiJtyl 1-methyl-1-azonlablcyclo[2.2^]-a<)Ctylm©thyl phosphate; 

(53) 2-acetyloxy-3-hexadecyloxypropyl 1-methyl-1-azonlablcyclot2^a-4rOctylmettiyl phosphate; 

(54) 2-acetyloxy-3-hexadecyloxypropyl 77Kllmethyl-7Hu:oniablcyclo[2A1]-a4ieptylmethyl phosphate; 

(55) 2-acetyloxy^-hexadecycloxypropyt 2^<IIrnethyl-2-a2X»nlablc^do[2^1]-^4teptylmethyl phos- 
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phate; 

(56) 2nacetyloxy-3-hexadecyloxypropyl 1-methyI-1-azonlabicyclo[2^,1]^epty!methyl phosphate; 

(57) 2-acetyloxy-3-hexadecyk>xypropyl 2^HJirnethyl-1Z3.4-tetrahydroisoquinollnic>-3-ylmethyl phos- 
phate; 

(58) 2-acetyk)xy-3-octadecyloxypropyl 2.2-dlmethyl-1^,3.4-tetrahydrolsoqulnolinio-3-ylmethyl phos- 
phate; 

(59) 3-acetyloxy-2-hexadecyloxypropionyloxypropyl 2^-dlmethyH^.3.4-tetrahydroquinoljnio^ylme- 
thyl phosphate; 

(60) 2-acetyk>xy-3^iexadecyloxypropyl 1,1-dirnethyl-1.2.3.4-tetrahydroquinolinio-2-ytmethyl phos- 
phate; 

(61) 2-acetylo)cy-^exadecyloxypropyl 1,1-dlethyl-1^,3.4-tetrahydroqulnolln!o-2-ylmethyl phosphate; 

(62) 2-acetyloxy-3-hexadecylQxybuty1 1 .1-dimeti^ 1 .2.3,4-tetrahydroquinolink>-2-ylmethyl phosphate; 

(63) 2.«etyloxy-3-hexadecyloxypropyl 3,3-dinr»thyl-1,3-thja20lidink)-4-yimethyl phosphate; 

(64) 2-acetyloxy-34iex8decyloxypropyl 3,3^^tetramethyH.3-thlazolldlnio-4-ylmethyl phosphate; 

(65) 2-acetyIoxy-3-hexadecylo)vbutyl 3,3-dimethyl-1,3-thi'azolidlnio-4-ylmethyl phosphate; 

(66) 2-acetyk)xy-3-hexadecyfoxypropyl 3,3-dlmethyl-2-phenyl-1 .a-thlazolIdlnkM-ylmethyl phosphate ; 

(67) 2-acetyk)xy-a4iexedecylo)Qrpropyl 3.3-dlmethyl-2^2-pyridyl)-1.3-thlazorKJinlo-4-ylTO phos- 
phate; 

(68) 2-aQetyloxy-34iexadecyloxypropyl 3.3.5.5-tetraimethyl-2-phenyl-1,3-thfazolidinkM-ylmethyl phos- 
phate; 

(69) 2-acetyloxy-3-hexadecyloxybutyl 3.3-dlmethyl-2-phenyl-1,3-thiazolidlnio^yimethyl phosphate; 

(70) 2-acetytoxy-3-hexadecyioxypropyl 3.3-dimethyI-2-(2Hnethyl)prDpyl-1 .S-thlazoHdinkM^ylmethyl 
phosphate; 

(71) 2-acetyloxy-3-hexadecyloxypropyl 1,1-dimethyl-1^5.6-tetrahydropyridink)-3-ylmethyl phosphate; 

(72) 2-aoetyloxy^hexadecyloxybutyl 1 J-dimethyl-1 A5,6-tetrahydropyrldlnIo-3- phosphate; 

(73) 2-acetyloxy-3-hexadecyloxypropyl 3.4<Mmethymiiazolio-5-y!ethyI phosphate: 

(74) 2-acetyloxy-34iexadecyloxyprDpyl 3-mettiyi-4-methyIthiazolk>-5-ylethyl phosphate; 

(75) 2-acetylQxy-^hexadec^floxypror^ a^wnzyMnnethytthiazolio^yfethyl phosphate; 

(76) 2-acetyloxy-3-hexadecyloxypropyl 1-(3,4-dlmethylthiazo|jo-5-yl)ethyl phosphate; 

(77) 2-acetyloxy>^hexadecyloxypropyt 3,4-dlmethylthlazolio-5-ylm€rthyl phosphate; 

(78) 2-acetyloxy-3-octadecyloxypropyi 3,4-dlmethylthiazolio-5-ylethyf phosphate; 

(79) 3-hexadecyIoxy-2-propIonyloxypropyJ 3,4-dimethytthiazollo-5-ylethyl phosphate; 

(80) 2-acetyloxy-3-hexadecyloxybutyl 3,4-dimethyrthiazollo-5-ylethyl phosphate; 

(81) 2'-acetyloxy-3-hexadecyloxybutyl 3-benzyl-4-methylthiazollo-5-yJethyl phosphate; 

(82) 2-acetyloxy-3-hexadecyioxybutyJ 1-(3.4-dimethylthiazoljo-5-yl)ethyl phosphate; 

(83) 2-acetyloxy-3-hexadecyloxybutyl 1-(2,3.4-trimethylthlazollo-S-yI)ethyl phosphate; 

(84) 2-aGetyloxy-3-hexadecyloxypropyl l-methylpyiidlnlo-3-ylethyl phosphate; 

(85) 2-acetyloxy-3-hexadecy!oxypropyl 1-fnethyipyridinio-3-ylmethyl phosphate; 

(86) 2-aoetyloxy-3-hexadecyloxypropyl 3-(1-methylpyridinio-3^)-2-propeyl phosphate; 

(87) 2-acetyJoxy-3-octadecyloxypropyl 1-methylpyi^inio-3-ylettiyl phosphate; 

(88) 2-acetyloxy-34iexadecyloxyt>utyl 1-methy^:yridink)"3-ylethyl phosphate; 

(89) 2-acetyloxy-3-hexadecyloxypropy1 1 J-dirnethyl-4i>henylp^ridhk>-3-yfmet^ phosphate; 

(90) 2-acetyloxy-3-hexadecyloxybutyl 1.1-dimethyM^henylp^)eridlnlo-3-ylmethyl phosphate; 

(91 ) 2-acetyioxy-3-hexadecyloxypropyt 2-fnethylisoquinolinlo-3-ylmethyl phosphate; 

(92) 2-ace^oxy-3-hexadecyloxypropyf 1-phenyl-2-fnethylisoquinonnio-3-ylmethyl phosphate; 

(93) 2-acetyloxy-3-hexadecyk)xypropyl 1-(1-fluorophenyl)-2-nr)ethyllsoqulnol!nlo-3-ylmethyl phosphate; 

(94) 2-acetyloxy-3-hexadecyloxybutyl 1-(1-chlorophenyl)-2-nr}ethylisoquinolinlo-3-ylmethyl phosphate; 

(95) 2-acetyloxy-3-hexadecyk)xypropyl 1,1-dImethy»pyiTollo-2-ylmethyl phosphate; 

(96) 2-acetyloxy-3-hexadec^oxypropyI 3.4-dimethyl oxazollo-^ytethyi phosphate; 

(97) 2-acetyloxy-3-hexadecyloxypropyl 3.4-djmethyloxazolio-5-ylmethyl phosphate; 

(98) 2-acetyloxy-^exadecyloxypropyl 2»2-dimethyl-2-azonjabicyclo[2^.1]-6-heptyl phosphate; 

(99) 2-acetyloxy^hexadecyloxypropyi 2-ethyh2-methyl-2-azonlabicyclot2A1]-6-heptyl phosphate; 

(100) 2-acetyloxy-3-hexadecyloxypropyl 2^-dlmethyf-2-azonial)icyck)(2^,1]-5-heptyl phosphate; 

(101) 2-acetyloxy-3-hexadecyloxypropyl77-dimethyl-7-€Konlablcyctot2^^ phosphate; 

(102) 2-acetyloxy-3-hexadecytoxypropyl 8.8-dimethyl-8-azoniabicycIo[3;2,1]-3-octyl phosphate; 

(103) 2-ace^oxy-3-hexadecyloxypropyI 8,8-dimethyJ-8-azonlabicyclo[3^.1]-2-octyl phosphate; 

(104) 2-acety1oxy-3-hexadecyloxypropyI 3.3-dlmethyl-3-azonlabicycloI3,3.1]-7Hionyl phosphate; 

(105) 2-acetyloxy-3-hexadecyloxypropyl 1-methyl-1-azoniabicyclo[2,2.1]-34ieptyl phosphate; 

(106) 2-acetyloxy-3-hexadecyloxypropyl 1-methyl-1-azoniabicyclo[2J2^]-3-octyI phosphate; 

(107) 2-acetyloxy-3-hexadecyloxypropyl 1-methyI-1-azoniablcyclo[3^.1]-3-octyi phosphate; 

(108) 2-acetyloxy-3-hexadecyloxypropyl 1-methyf-1-azoniabicyclo[3.3.1]-3-nonyl phosphate; 

(109) 2-acetyloxy-3-hexadecyloxypropyI 1-methyI-1-azoniabicyclo[2^^]-4-octy! phosphate; 

(1 10) 2-acetyloxy-3-heptadecyloxypropyI 8.8-dlmethyl-8-azoniabicyclo[3^.1]-3-octyl phosphate; 

(111) 2'acetyloxy-^3-octadecyloxypropyl 1-methyl-1-azoniabicyclot2,2^]-3-octyl phosphate; 

(112) 2-acetyloxy-3-nonadecyloxypropyl 8.8-dimethyl-8-azoniablcyclot3^.1]-3-octyl phosphate; 
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(1 13) 3-hexadecyloxy-2-propionyloxypropyI 8,8-dimethyl-8-azoniabicyclo[3^,1]-3-octy! phosphate; 

(114) 2-benzoyloxy-^-hexadecyloxypropyl 8.8-dlmethyl<8-azoniab»cyclo[3,2,1]-3-octyl phosphate; 

(1 15) 3"hexadecyloxy-2-propionyloxypropyl 1-methyl-1.azoniablcyclo[2^,2l-3-octyl phosphate; 

(116) 2-acetyloxy-3-hexadecytoxytHJtyl 8,8-dimethyi-8-azoniablcyclo[3.2»1]-3-octyJ phosphate; 

(117) 2-acetyloxy-3-octadecyloxypropyl 8,8-d»methyl-B-azoniablcyclo[3,2,1]-3-octyl phosphate; 

(118) 2-acetyioxy-3-hexadecyloxy-1-methylpropyi 8,8-dlmethyl-8-azorTlabicyclo[3^.1I-3-octyl phos- 
phate: 

(119) 2-acetyloxy-3-hexadecyloxy-2-methylpropyl 8,8-dimethyl-8-azoniabicycIo[3,2.1]-3-octyl phos- 
phate; 

(120) 2-acetyloxy-^hexadecyloxy-l-methylbutyl 8.8-dim6thyt-8-azoniabicyclo[3j2.1]-3-octyl phos- 
phate; 

(121) 2-acetyloxy-3-hexadecyloxy-1-(1-methylethyl)propyl 8.8-dimethyl-8-azoniablcycloI3^.1]-3-octyl 
phosphate; 

(122) 2-acetyloxy-3-hexadecyloxybutyl 1-methyl-1-a2onIablcyclo[2,2.2]-3-octyl phosphate; 

(123) 2'acetytoxy-3-octadecyloxybutyt 1-methyl-1-azonlabicyclo[2^2]-3-octyf phosphate; 

(124) 2-acetyIoxy-3-hexadecyIoxypropyl 1-methyH-azonlablcyc!o[2,2^]^3-octyf phosphate; 

(125) 2-acetyloxy-3-hexadecyioxy-2-methy1propyl 1-methyl-1-azoniabicyclo[2i^]-6-heptyl phosphate; 

(126) 2-acetyloxy-3-hexadecyloxy-1-methylbutyl 1-methyi-1-azoniablcyclo[2^^J-3Kxrtyi phosphate; 

(1 27) 2-acetyloxy-3-hoxadecyloxy-1 -( 1 -methylethyi) propyl 1 -methyl-1 -azonlablcyck>[2;2,2]-3-octyi 
phosphate; 

(128) 2-ben2yloxy-3-hexadecyloxypropyl 1.1-dlmethylpiperidlnio-3-yl phosphate; 

(129) 2-benzyloxy-3-octadecyloxypropyl 1.1-dlmethylpiperidlno-3^ phosphate; 

(130) 2-benzhydryloxy-3-hexadecyloxypropyl 1.1-dimethylpip8ridlnk>3^ phosphate; 

(131) 2-phenylett^xy^exade(^xypropyl 1,1-dlmethylpiperidlnlo-3-y( phosphate; 

(132) 2-benzyfoxy-3-hexadecyloxybutyl 1.1-dimethytpfper1dinlo-3-yl phosphate; 

(133) 2-benzyioxy-3-hexadecyk>xypropyl 1.1-dlmettiylpiperldlnlo4-yl phosphate; 

(134) 2-benzyloxy-3-hexadecyloxypropyl 1 .1-dlmethylplperidlnlo-2-ylmethyl phosphate; 

(135) 2-ben^xy-3-octadecyloxypropyl 1,1-dlmethytpipeiidinlo-2-y{methyl phosphate; 

(136) 2-benzhydi7loxy-3-hexadecyloxypropyI 1,1-dlmethylplperidink)-2-ylmethyl phosphate; 

(137) 2-phenytethytoxy-3-hexade(^oxypro|^ 1,lKJimethylpiperldtnio-2-ylmethyf phosphate; 

(138) 2-beiizyloxy^hexadecyloxybutyl 1,1-dlmethylplperkJlnlo-2-ylmeltiyl phosphate; 

(139) 2-trityloxy-3-hexadecyloxypropy! 1,1-dlmethylplperidlnlo-2-ylphenylmethyi phosphate; 

(140) 2-benzyloxy-3-hexadecytoxypropyi 1.1-dlmethyipiperidlnlo-2-ylmethyi phosphate; 

(141) 2-berizyloxy-<J-hexadecyloxypropy! 1.1-dlmethylpyrr phosphate; 

(142) 2-benzyfoxy-3-octadecytoxypropyl 1,1-dlmethyIpyrrolldlnlo-2-ylmethyl phosphate; 

(143) 2-benzyloxy-3-hexade<^xypFOi:^ 1,1-dlmothylpyiToHdlnlo-2-ylethyl phosphate; 

(144) 2-benzyloxy-3-hexadecylo)(ybiityl 1,1-dlmethytpyiTolldlnio-2-ylethyt phosphate; 

(145) 2-ben^oxy-34Yexade(^xypropyl 1.1-dlmethylpyrTolidinio-2-ytph6nyimethy1 phosphate; 

(146) 2-benzytoxy-3-hexadecyloxypropyl2(1,1-dfmetf^ phosphate; 

(147) 2-benzyloxy-3-hexadecyloxypropyl 2-(1 ,1-dlmettTylpiperfdink>-2-y))-2-phenylethyl phosphate; 

(148) 2-benzyloxy-3-hexadecyloxypro|^ 1,1-dtmethyi pipe«1dinio-4^methyl phosphate; 

(149) 2-benzyloxy-3-hexadecyloxypropyl 1 .1-dimethylperhydroazeplnlo-2-ylmethyl phosphate; 

(150) 2-benzyloxy-3-hexadecyloxypropyi lH7)ethyf-1-azonlablcyclo[2Z2]-3-octy1 phosphate; 

(151) 2-benzytoxy-3-hexadecyloxypropyl 1-methyl-1-azon»ablcycio[2^2i-3-octyIm©thyl phosphate; 

(152) 2-benzyloxy-3-hexadecyloxypropyl lHTiethyf-1-azonlablcyclol^^-3K)crtyIpheiTj^ phos- 
phate; 

(153) 2-t>enzyloxy-3-hexadecyloxypropyl 1-methyt-1-azoniabicyc!o[2,2l,2]-octy!methy1 phosphate; 

(154) 2-benzyk:>xy-3-hexadecyioxypropyl 8.8-dlmethyl-8-azonlablcyc!o[3^1]-3-octyl phosphatff; 

(155) 2-benzyk>xy-3-hexadecyioxypropyl 8.8-dlmeth>fl-8-azonlablcyclo(3A1]-3-octylmethyl phosphate; 

(156) 2-benzyk>xy-3-hexadecylaxypropyl 8,8-dlrT»thyl-8-azonlabkvclo[3A1]-3-octylphenylTO 
phosphate; 

(157) 2-benzyloxy-3-hexadecyloxypropyl 8,8-dimethyl-8-azonlablc7do[3^.1]-2-octylnfwthyl phosphate; 

(158) 2-cyclohexylfnethyloxy^hexadecyloxypropy1 1 J-dlmethyfpyrrolkJlnlo-2-ylmethy! phosphate; 

(159) 2-cyclohexyloxy-3-hexadecyloxypropyl 1,1-dimethylpyrrol[dln!o-2-ylmethyI phosphate; 

(160) 2-cyclohexylmethyk:>xy-3-hexadecyloxypropyl 1 .1-dlmethylpiperidlnlo-2-ylmethy! phosphate; 

(161) 2-phenoxy-3-hexadecyloxypropyf 1,1-dlmethylpyrrolidlnlo-2-ylmethyl phosphate; 

(162) 2-benzyloxy-3-hexada3yIoxypropyl 1-methyl-1-azonlabteyclo[3.3.0]-3-octybTiethyl phosphate; 

(163) 2-acetyloxy-3-hexadecyloxypropyi 1,1-dlmethyipyiT0lidlnk>-2-ylp phosphate; 

(164) 2-acetyloxy-3-hexadecyloxypropyl 1 J-dlmethylpyiTolldlnlo-2-ylphenylmethyl phosphate; 

(165) 2-'acetyioxy-3-octadecyloxypropy! 1.1-dlmethylpyiTondlnio-2-ylphenyfmethyl phosphate; 

(166) 2-prof:^nyloxy-3-hexadecy!oxypropyl 1.1-dlmethylpyrrolldlnio-2-ytphenyfmethyl phosphate; 

(167) 2-acetyloxy-3-hexadecyloxybutyl 1,1-dimethylpyiTOlldinlo-2«ytphenylmettiyi phosphate; 

(168) 2-acetyloxy-3-hexadecyloxypropyl 1 J<llethylpyrrolldlnIo-2-ylphenylmethyl phosphate; 

(169) 2-acetyloxy-3-hexadecyloxypropyl 2-(1.1-dlmethylpyrro«dlnIo-2-yl)-1-phenylmethy1 phosphate; 

(170) 2-acetyloxy^hexadec>ioxypropyl2-{1 J-dlmethylpyiTdldlnl^ phosphate; 
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(171) 24>enzyloxy-3-hexadecyloxypropyl 1.1-<fimethytpyrrolidink>-2-^phenylrnethyl phosphate; 

(172) 2<«cetytoxy-^exadecytoxypropyl 1 jHlimet^^ phosphate; 

(173) 2-acetyloxy-3-hexadec^oxypropyl 1,1-dlmethylplperidlnlo-3>ylpheriylmethyl phosphate; 

(174) 2-acetyioxy-3-hexadecyIoxybutyl 1.1-dlmethylplperfdlnlo-2-ylphenylmethyl phosphate; 

(175) 2-acetyioxy-3-octadecyloxypropyl 1,1-dimelthy1plpeiidinio-2-ylphenylmethyi phosphate; 

(176) 2-acetyloxjh3-hexadecytoxyprop^ 2-(1.1-dimethyJpiperidinlo-2-yl)"2-phenylmethyl phosphate; 

(177) 2-^cetyjoxy-14iexadecyloxypropyl2-(1.1-dlmethylplper*dlnlo-2-yl)-^^ phosphate; 

(178) 2-ac6^xy-3-hexadecyloxypropyl 1-methyl-1-azQniabfcyclo[2^-3-octylphenylmetriyl phos- 
phate; 

(179) 2-^tyloxy-3^octadecylaxypropyl 1-rnethyl-1-azoniabicyclo[2^^]-3-octyiphenylmethyl phos- 
phate; 

(180) 2-acetylo)cy-3-hexadecyloxypropyl lHnethyl-1-a2onlablcyclo[2A2]-2-octyipheriylmethyi phos- 
phate; 

(181) 2-naC8tyloxy-^3-hexadGcyloxypropyl 1-methyI-1-azoniablcyclo[2,2a-4Kxrtylphenylmethyf phos- 
phate; 

(182) 2-acGtyloxy-3-hexadecyloxypropyl 1-methyl-1-azonlablcyclo[3.3,0]^aK)ctylpheriyimethyI phos- 
phate; 

(183) 2-acetyloxy-34iexadecyloxypropyl l-methyH- azonlabicyclo(4.4,0]-6-octylphenylmethyl phos- 
phate; and 

(184) 2-acetyloxy-3-hexadecyloxypropyl 1-methyl-1-a2oniabicyclo[2.2.1)-3-heptylphenylmethyl phos- 
phate. 

The compounds having the fonnula (I) of the present invention may be In the form of a variety of Isomers 
arising from the presence of an asymmetric carbon. 

The compound of the formula (I) can be prepared by prepared by acyiating a compound having the formula 
("): 



R^-CH-OR^ 

I 

R^-C-OH (II) 

I 0 

7 

R^-CH-0~P-0-(Q) .-Y 



wherein each of R^. R^. R^ and R^ Independently has the same meaning as above, and each of Q, ^ and Y has 
the same meaning as above, 

with an acyiating agent containing the group R2 that is a straight or branched chain acyl group having 1-6 
carbon atoms or benzoyl. Generally, the acyiating agent is an acid anhydride (R^-O-RZ) ©r an acyl chloride 
(R2-C0. 

The acyiating reaction can be carried out In an appropriate organic solvent in the presence of a base. The 
base may be an ordinary base such as pyridine or triethylamine. If necessary, a catalyst such as 
4-dlmethylaminopyridine may be employed. Examples of the organic solvents Include halogenated 
hydrocarbons such as methylene chloride, ethylene chloride, chloroform, carbon tetrachloride. In place of 
using an organic solvent, the acyiating agent or a base can be employed as a solvent. 

There are no specific limitations with respect to the reaction temperature and the reaction period. Generally, 
the reaction temperature ranges from O^'C to a boiling point of a solvent employed, and the reaction period 
ranges from 30 minutes to 24 hours. 

After the acyiating reaction Is complete, the solvent is distilled off. and If necessary then purified by gel 
chromatography, to obtain a desired compound as a pure product. 

The above-mentioned starting compound of the fonmula (II) is a novel compound and can be prepared by 
the following steps: 
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R^-CH-OR^ 



I 1) phosphorylation, 2) HO-(Q)^-Y'A~ (V) 



R^-C-OCHgPh 



I 



r'7-CH-OH 



(III) 



R^-CH-OR-^ 



10 



IS 



catalytic reduction 

R^-C-OCHgPh (II) 20 

0 

7 • H 
R ^ -CH-0-P-0-- ( Q ) ^-Y 

0"" 25 

(VI) 



In the above formulae. Ph is phenyl. A' is an anion such as cMorine ion, bromine ion. Iodine ion or tosyl ion, ^ 
eachofR^R^ R^andR^ independently has the same meaning as above, and each of Q,/ and Y has the same 
meaning as above. 

A starting compound having the formula (III) wherein Ri is hexadecyl, and each of R^ R^ and is hydrogen 
is already Icnown as described in D. Arnold et al.. Uebigs Ann. Chem.. vol. 709, pp. 234-239 (1967). Other 
compounds represented by the formula (III) can be prepared in similar manners to those described In the ^ 
above publication. 

The phosphorylation can be canled out using a phosphoryl derivative such as phosphorus oxychloride, and 
the product Is then reacted with a compound of the formula (V). The phosphorylated product can be 
hydrolyzed and reacted with a compound of the fonnul (V> in the presence of an activating reagent. After the 
reaction is complete, the resulting product Is treated with an ion exchange resin or a silver salt such as sflver ^ 
carbonate or silver acetate to yield a compound of the fonmila (VI). 

The compound of the formula (VI) is then subjected to catalytic reduction for removing its benzyl group to 
yield a compound of the formula (II). The catalytic reduction can be carried out under hydrogen atmosphere in 
the presence of a hydrogenation catalyst such as palladium-carbon, palladium black or platinum dioxide. 

The reactions described above are essentially i<nown, and a solvent, a reaction tempeFoture and a reaction ^ 
period can be chosen according to the Icnown conditions. 

Attematively. the compound of the formula (I) according to the present invention can be prepared by other 
processes. For instance, the compound of the fom>ula (1) can be prepared by reacting a compound hoAng the 
fomiula pg: 

SO 

R^-CH-OR-^ 



R^-C-OR^ (X) 

I 

R^-CH-OH _ 

60 

wherein each of R2, R5^ r6 and R^ independently has the same meaning as above, 
with phosphorus oxychloride (I.e., phosphoryl chloride) and a compound having the formula (V): 
H-0-(Q)/-VA- (V) ^ 
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wherein each of Q, /, Y and A~ has the same meaning as above, 
In the presence of a base. 
The above alternative process can be carried out by the foliowing steps: 



R^-CH-OR^ 



R^-CH-OR-'- 



L-Ci 



I 



I (L^trityl 



10 R^'-C-OH 

r'^-CH-OH or 
15 benzyl 
(VII) 



R -CH«0-L 
(VIII) 



R^-CH-OR^ 



R^-O-R^ 



-> R^-C-OR^ 



SiOg-HgBOg 



or R'^Ci I or 

r'^-CH^O-L catalytic 
reduction 

(IX) 



20 R^-CH-OR"*- 



25 



30 



R^-C-OR^ 



R'-CH-OH 



(X) 



1) phosphorylation 



2) (V) 



R^-CH-OR^ 



r6_c-0R^ 

0 

7 I (I 
R -CH-0-P-0-(Q),-.Y 

0" 

(I) 



35 



40 



45 



50 



55 



60 



65 



In the above formulae, each of R"!; R^. and R^ Independently has the same meaning as above, and each of 
Q, £ and Y has the same meaning as above. 

The above process comprises a step of acylation in advance of a step of phosphorylation. 

A compound in the *sn* form having the formula (X) wherein R^ Is hexactecyi, and each of R^. R® and R^ is 
hydrogen is already known as described in Synthesis, 1982. pp. 399^402. Other compounds represented by 
the formula (X) can be prepared in similar manners to those descn'bed in the above publication. 

The reactions described at>ove are essentially known. an6 a solvent, a reaction temperature and a reaction 
period can be chosen according to the known conditrons. 

Blood pressure reducing actkxis arxi blood platelet aggregation action of the glycerol derivatives of the 
present inventk>n are described by the folk>wing pharmacological experiment data. 

Blood Pressure Reducing Action: Intravenous injectfon 

[Procedure] 

Male Wistar rats (mean body weight: 420 g) were anesthetized by intraperitoneal injection of 50 mg/kg of 
pentobarbital sodium, and their blood pressures were measured at left femoral artery. Subsequently, a 
compound to be tested was dissolved In a saline solution containing 0J25(Vb bovine serum albumin and 
injected into the rat through the right femoral artery. 

[Experimental Results] 

A dose-responsive curve was prepared from the obtained values for each of the following compounds of the 
present invention to determine a dose required for reducing a mean blood pressure by 50 mmHg (MABPso). 
MABP50 values determined for the compounds of the present Invention are given below: 

(A) 2-acetyioxy-3-hexadecyloxypropyl 1-methyl-1-azoniabicyclo[2A2]-3-octyl phosphate (Example 2 
given hereinafter): 

MABPso = 5 ng/kg 

(B) 2'-acetytoxy-3-hexadecyioxypropyl endo-8.8-dimethyl-8-azoniabk;yclo[3wS,1]-3-octyl phosphate 
(Example 4): 

MABPso » 120ng/kg 

(C) 2-acetyk)xy-3-hexadecyloxybutyl 1-methyl-1-azoniabicyck>[2.2.2]-3-octyl phosphate (Example 6): 
MABPso = 99 ng/kg 

(D) 2-acetyloxy-3-hexadecyloxypropyl 1 .l-dimethylpyn'olldinto-2-ylmethyl phosphate (Example 8) : 
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MABPso « 24ng/kg 

(E) 2-acetyloxy-3-hexadecyloxypropyi 1.1-dlmethytplperidinlo-2-ylmethyl phosphate (Example 10): 
MABPso - 132ng/kg 

(F) 2-acetyloxy-3-hexadecyloxypropyl 1,1-dimethylpiperidlnlo-3-ylmethyl phosphaJe (Example 12): 
MABPso 58 ng/kg 5 

(G) 2-acetyloxy-3-hexadecyloxypropyl 1.1-dlmethylpip6ridinio-4-ylmethyl phosphate (Example 14): 
MABPso = 970 ng/kg 

(H) 2-acetyk}xy-34iexadecytoxypropyl 2-(1 .1-dimethylpyrrolidiniO'2-yt)ethyf phosphate (Example 16) : 
MABPso » 58 ng/kg 

(O) 2-acetyk>xy-34i6xadecyloxypropyt 2^-<Jimethyl-1A3.4-tetrahydrolsoquinofinio-3'ylmethyl phos- w 
phate (Example 27): 
MABPso - 3.2 >ig/kg 

(P) 2'-acetyloxy-3-hexadecyloxypropyt 1,1-dimethyl-1.2.3,4-tetrahydroqulnollr>k>-2-y!methyl phosphate 
(Example 29): 

MABPso 110 ng/kg /5 
(Q) 2-acetyloxy-3-hexad6cyk>xypropyl 3.3-dlmethyl-1>thiazolldinio-4-ylmethyl phosphate (Example 

30): 

MABPso =- 32 ng/kg 

(R) 2-acetyloxy-3~hexadecyloxypropyl 1,1-dimethyl-1.2,5.6-tetrahydropyridlnlo-3-ylmethyl phosphate 
(Example 31): 50 
MABPso = 24 ng/kg 

(S) 2-acetyk)xy-3-hexadecyk)xypropyl 3,3-dimethyl2-phenyl-1.3-thiazolkllnio-4-ylmethyl phosphate 
(Example 32): 

MABPso - 160 ng/kg (Product A) 

MABPso » 350 ng/kg (Product B) ss 
CD 2-acetyloxy-3-hexadecyloxypropyl3,4-dimethylthlazolio-5-ylethyi phosphate (Example 33): 
MABPso =» 0^ ng/kg 

(U) 2-acetyloxy-3-hexadecytoxypropyt 1 -methylpyridlnk>-3-ylmethyi phosphate (Example 34) : 
MABPso «- 196 ng/kg 

(V) 2*ac6tyIoxy-3-hexadecyk>xybutyt 1.1-dlmethyl1.2,5.6-tetrahydropyrkilnlo-3-ylmethyl phosphate 30 
(Example 40) : 

MABPso » 640 ng/kg 

(W) 2-acetyloxy-^hexadecyk>xyt>utyf 3,4-dlmethytthlazoHo-5-ytethyl phosphate (Example 42) : 
MABPso ^ 67 ng/kg 



Blood Pressure Reducing Actton: Oral Administration 



36 



[Procedure] 

Male spontaneously hypertensive rats (average body weight: 359 g) were anesthetized wtth ether. Blood . 
pressure was measured for each rat through cannulatlon at Its left femoral artery. A compound to be tested 40 
was dissolved in a distilled water and the resulting aqueous solution was administered orally. 
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[Experimental Results] 



5 

Compotind None C T V W 



10 

Dose(mg/kg) - 3 10 3 1 

Number of Sample 2 4 3 2 3 

Mean Blood Pressure 
before Administ- 
ration (mmHg) 155.0 52,5 141.0 138.0 150.3 

20 



Change of Blood Pressure (mmHg) 

About 30 min. after +5.0 -64.5 -35.3 -49.0 -36.0 
Administration 



30 — — 

Remark: Compounds C, T and V are the same as 

described above. 

35 

Platelet Aggregation Action 
[Procedure] 

^ A male Japanese white rabbit was anesthetized by pentobarbital, and a blood was collected in aqueous 
3.13% sodium citrite solution at Its carotid. The blood containing 1/10 volume ratio of the sodium citrite 
solution was treated in a conventional manner to give a platelet rich plasma (PRP) and a platelet poor plasma 
(PPP) for performing the following experiment 
PRP was diluted with PPP to give a sample containing platelets at 3(X).000/mm3. 

^ Aggregation of platelet was determined by means of Platelet Aggregation Tracer PAT-4A(availabte from 
Niko Bioscience Co., Ltd., Japan). 10 ^ of a test solution was added to 190 ^ of PRP to give a final 
concentration of 2x10-^° to 2x10~^ M, and an aggregation curve Is recorded. For the preparation of the test 
solution, a saline solution containing Q3SPh bovine serum albumin. 

so [Results] 

According to the aggregation cun/e obtained for each of the following compound of the present invention, 
following EC$o value was obtained. 
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Compound ECcr* 

bU 



A 


7.6 


X 


10 


D 


0 0 
£1 • 0 


X 


iU 


p 


5.2 


X 


xo 


D 


5.0 


X 


10 • 


Lt 


1 - 0 


X 


10 


F 


1.5 


X 


10 


G 


9.0 


X 


10 


H 


2.4 


X 


10 ^ 


0 


1.8 


X 


10-7 


P 
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As is clear from the above experimentaJ data, the glycerol derivatives of the present Invention show 
prominent blood pressure reducing action, while show troublesome blood platelet agglutination action al a 
lower level* 

Inhibitory Effect on PAF-lnduced Platelet Aggregation 



10 



IS 



20 



2S 



30 



55 



40 



45 



[Procedure] 

In the same manner as above, a platelet rich plasma (PRP) and a platelet poor plasma (PPP) were prepared 
for performing the following experiment. ^ 

PRP was diluted with PPP to give a sample containing platelets at 300.000/mnr)^. 

10 ^/ of a test solution was added to 180 ^ of PRP. To the resufting mixture was added 10 of a solution 
of a commercially available PAF (No.P-4904, ava]lat>le from Sigma Corp.) to give a concentration of 1x10-® M, 
and aggregation was observed. For the preparation of the test solution and the PAF solution, a saline solution 
containing 0.25 <Wd bovine semm albumin was employed. ^ 

The effect of the test sample for suppressing aggregation was obtained in temns of a degree of suppression 
of the maximum aggregation in the control PRP caused by the PAF. 



60 



66 



13 



0284395 



[Results] 



Tested Concentration of Test Solution 

—4 

Compovind 2 x 10 M 

10 



15 



I 


100 % 


J 


99 % 


K 


73 % 


L 


55 % 


H 


100 % 


N 


100 * 


X 


100 % 



40 



30 

Remarks: 

I: 2-benzylO)(y-34iexadecyloxybiJtyl eiythro-1.1-dlmethylpyri^ldlnio-2-yIphenylmethyl phosphate 
(Exaniple22) 

J: 2-benzyloxy-3-hexadecyloxyprQpyi erythro-1,1-dimethylpyrroIldlnlo-2-ylphenyfmethyl phosphate 
^ (Example 23) 

K: 2-benzyloxy-3-hexadecyioxypropyl threo-1.1-dimethylpyrrolkiinlo-2-yIphenylmethyl phosphate 
(Example 24) 

L: 2-benzyloxy^exadecytoxypropyt 1.1<limethylpiperklinio-2-ylmethyl phosphate (Example 9) 
M: 2-acetylc«y^exadecylaxypropyt erythro-1,1-dimett^lpyrTdldlnk>-2-ylphenylmethyl phosphate 
(Example 25) 

N: 2-acetyloxy-3-hexadecyloxypropyf threo-1.1-dlmethyipyrrDlkllnio-2-^phenylmethyl phosphate 
(Example 26) 

X: 2-acetyloxy^3-hexadecyloxypropy[ 1-(1-fluoropheriyl)-2-methylisoquinollnlo-3-ylmethyl phosphate 
(Example 39) 

^ As Is apparent, the glycerol derivatives of the invention Is effective in inhft>itlng aggregation of platelet in the 
presence of PAF. 

Further, it has been confirmed that the new glycerol derivative of the invention shows an anti-tumor action. 

The glycerol derivative of the present Invention can be incorporated into a pharmaceutical composition in 
the fomri of tablets, granules, powder, capsule, syrup, suppository, injection liquid etc. The glycerol derivative 
^ is generally administered to human being at a dose of 10 ^ig/kg to 0.5 mg/kg. The pharmaceutteal compositk>n 
of such dose can be adminlsterBd 1-4 times a day depending on conditkNis of patients. Thus, the dose can 
vary depending upon conditk>ns of patient, procedure of administration, etc. The pharmaceutk^l compositk>ns 
can contain a carrier, a vehicle, a diluent, etc. 

Thie processes for the preparation of the glycerol derivatives of the present invention and the 
^ pharmaceutical compositions are further described by the following examples. The phosphates expressed In 
the foHowing examples are in the form of inner salts. The reference examples are given to describe starting 
compounds and intermediate compound employed for the preparation of the glycerol derivatives of the 
present Invention. 

^ Reference Example 1: 1-Methyl-3-hydroxy-1-azonlablcyclo-[2.2.2]octane p-toluenesulfonate 



In 10 ml of acetone was dissolved 1 .27 g of quinuclidinol. and 1 .86 g of methyl p-toluenesulfonate was added 
dropwise to the resulting solution. The mixture was stirred at room temperature, heated under reflux, and 
cooled to precipitate crystals. The crystals were collected by filtration and dried to give 2.81 g of the desired 
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product. 

iH NMR (CD3OD) 6: 1.5 -3.8 (m, 11H). 2.34 (s. 3H). 2.94 (s. 3H). 4.0-4.2 (fn, 1K), 7.1 -7.7 (m. 4H) 
IR (KBr) cm-i 3350. 2950, 1460. 1320, 1220. 1180. 1120. 1030. 1005, 820, 680. 560 

Example 1: 2'Benzyloxy-3-hexadecyloxypropyl 1-methyl-1-azoniabicyclo[2,2,2]-3-octyl phosphate 5 



In 3 ml of ethanol-free chloroform was dissolved 0.1 ml of phosphorus oxychloride and 0.3 ml of 
triethylamine under nitrogen atmosphere, and the obtained solution was stln-ed for a while at room 
temperature. To the solution was dropwise added under chilling 3 ml of a solution of 406 mg of 10 
2-benzyloxy-3-hexadecyioxy-1-propanol in chloroform. After the addition was complelB, the mbcture was 
stirred for 1 hour at room temperature, and to the mixture were added a solution of 500 mg of 
1-methyt-3-hydroxy-1-ezoniabicyclo[2;2,2]octane p-totuenesulfonate (prepared in Reference Example 1) in 8 
ml of dry pyridine. The mixture was stined overnight at room temperature and to the mixture were added 500 
mg of sodium hydrogencari!>onate and 1 ml of water. The solvent was then distilled off under reduced pressure. is 
To the residue was added 15 ml of a mixture of toluene and methylene chloride (v/v-i 1 /I ). and Insolubles were 
filtered off. The filtrate was concentrated under reduced pressure, and the resulting residue was dissolved In a 
mixture of tetrahydrofuran and water (v/v«95/5). The solution was passed through a column of Ion-exchange 
resin (Amberlite MB-3), which was then eluted with the same mixture of tetrahydrofuran and water. The eluate 
was placed under reduced pressure to distill off the solvent. The residue was purified by column 20 
chromatography using silica gel (eluent: chloroform/methanol/water- 70/3Q/5) to obtain 190 mg of the 
desired compound. 

NMR (CD3OD) 6: 0.90 (t, 3H), 1.28 (s, 26H), 1.3 -4.6 (m. 24H). 4.66 (s. 2H). 7.1 -7.4 (m. 5H) 
IR (KBr) cm-1: 3380. 2900, 2830, 1460. 1220. 1110, 1080. 1070. 1040. 1015. 995. 960. 900. 840, 815. 740, 680. 
590, 515 25 

Example 2: 2-Acetyloxy-3-hexadecyloxypropyt 1-methyt-1-azoniablcyclo[2.2.2]-3-octyl phosphate 



(1) In 20 ml of ettianol was dissolved 170 mg of 2-benzyk)xy^3-hexadecy{oxyprDpyt 1-methylazonlabicy- 30 
clo-[2^,2]-3-octyl phosphate prepared in Example 1, and 30 mg of palladium(5<M))-cart>on (catalyst) was 
added to the resulting solution. The mixture was stirred overnight at room temperature In a stream of 
hydrogen, the catalyst was removed from the reaction liquid l:>y filtration. The filtrate was concentrated 
under reduced pressure to give 140 mg of 3-h6xadecyioxy-2-hydroxypropyt 1-methy(-1-ezoniabicy- 
clo[2.2,2]*3-octyl phosphate. ss 

1H NMR (CD3OD) 6: 0.90 (t. 3H). 1.28 (s. 26H). 1 .3 -4.7 (m. 24H) 

IR (KBr) cm-^ : 3400. 2900, 2830, 1460. 1220, 1 1 10, 950, 900, 820, 710. 510 

(2) In 13 ml of chlorofonm were dissolved 130 mg of 3-hexadecyloxy^2-hydropropyl 1-methyl-1-azoniab- 
ic^o-[2.2.2]-3-octyl phosphate obtained as above arxi 650 mg of acetic anhydride. To the solution was 
added 260 mg of triethylamine. and the mixture was heated under reflux ovemighi The solvent was then 40 
distilled off under reduced pressure, and the resulting residue was purified by silica gel column 
chromatography (chlorofonm rmethanol: water— 70:30:5) to obtain 80 mg of the desk^ed comiXKind. 

1H NMR (CD3OD) 5: 0.89 (t. 3H), 1.28 (s, 26H). 1.3 -^5 (m. 7H). 2.04 (s, 3H), 2.8 -4.8 (m. 16H). 4.9 - 5.2 
(m.lH) 

IR (KBr) cm-1 : 3425. 2910, 2850. 1730. 1460. 1370. 1240. 1 120. 1070. 1015. 995. 900. 820. 600. 520 45 
Reference Example 2: endo-8.8-Dimethyl-3-hydroxy-8-azoniabicyclo[3,2,1]-octane p-toTuenesulfonate 



The procedures of Reference Example 1 were repeated using 2.82 g of 3-tropenol and 3.72 g of methyl 50 
p-toiuenesulfonate to give 5.71 g of the desired compound. 

NMR (DMSO-ds) 5: 1.5 - 2.5 (m. 1 1H). 2.29 (s, 3H. 2.99 (s. 3H), 3.03 (s. 3H). 3.4 - 4.0 (m. 3H). 4.96 (d, 1H). 
6.9-7.5 (m. 4H) 

IR (KBr) cm-1: 3380. 3035. 3000. 2950. 2920. 1465. 1460, 1325. 1310, 1245, 1220, 1190. 1170. 1130. 1085. 
1060. 1040, 1015. 950. 940. 815 S5 

Example 3: 2-Benzyloxy-3-hexadecyloxypropyl endo-8,8-dimethyl-8-azoniablcyclo[3,2.1]-3-octyl phosphate 



The procedures of Example 1 were repeated using 407 mg of 2-benzyloxy-3-hexadecyloxy-1-propanol. 491 60 
mg of endo-8,8-dimethyl-3-hydroxy-*-azonlablcyclo[3.2.1]-octane p-toluenesulfonate prepared in Reference 
Example 2. 0^Z mi of phosphorus oxychloride. 0.35 ml of triethylamine, 6 ml of chlorofomi, and 10 ml of dry 
pyridine, to give 132 mg of the desired compound. 

1H NMR (CD3OD) 8: 0.89 (t. 3H). 1.28 (s. 26H). 1.3 -4.6 (m. 26H). 4.69 (s. 2H). 7.0 -7.4 (m. 5H) 

IR (KBr) cm*i: 3400. 2920. 2845, 1460. 1445. 1215. 1090. 1070. 1056, 1040. 1000, 970 66 



15 



0284395 



Example 4: 2-AGetyk>xy^hexadecyloxypfY>pyi endo-8,8<lirnethyka^oniabicyclo[3^,1I-3-octyl phosphate 



5 (1) The procedures of Example 2-(1) were repeated using 105 mg of 2-benzyloxy-3-hexadecyloxypropyl 

endo-8.8-dlmethyl-8-azonlablcycIo[3^.1]-3-octyl phosphate prepared In Example 3. 15 mg of palla- 
dium (10«Vb)-carbon and 10 ml of ethanol, to give 89 mg of 3-hexadecyioxy-2-hydroxypropy| 
endo-8.8-dimethyl-8-azoniabicyolo[3Z1]-3-octy! phosphate. 
iH NMR (CD3OD) 5: 0.90 (t. 3H). 1^ (s. 26H). 1.3 -4.6 (m. 26H) 
10 IR (KBr) cnri : 3400, 2910. 2840. 1460. 1450, 1220. 1090. 1075. 1065, 1040. 1005. 970 

(2) The procedures of Example 2-(2) were repeated using 78 mg of 3-hexadecyloxy-2-hydroxypropyI 
endo-8.8-dimethyl -8-azoniablcydo[3.2,1]-3-octyl phosphate obtained as above. 373 mg of acetic 
anhydride. 148 mg of triethytamine and 7 mt of chlorofomi to give 55 mg of the desired compound. 

HI NMR (CE)30D) 6: 0.90 (t, 3H), 1^ (s. 26H), 1.3 -1.7 (m. 2H). Z05 (s. 3H). 2.1 -2.8 (m, 8H), 3.0 - 4.6 
15 (m.15H).4.9-5.2(m.1H) 

IR (KBr) cmri : 3420. 2925. 2850. 1735. 1465. 1455. 1380, 1240. 1095, 1080. 1040. 1005. 975 

Example 5: 2*aenzyloxy-3-hexadecyloxybutyi 1-methyi-1-azoniabicyclo[2,2^]-3-octyl phosphate 

30 

The procedures of Example 1 were repeated using 1.178 mg of 2-ben2yloxy-3-hexadecyloxy-1-butanol. 
1.316 mg of 1-methyJ-3-hytlroxy-1-azoniablcyclo[2.2.2]octane p-toluenesulfonate prepared in Reference 
Example 1 , 0.34 ml of phosphorus o)^chloride. 0.98 ml of triethylamine, 15.8 ml of chlorofomn, and 28 ml of dry 
pyridine, to give 1.216 mg of the desired compound. 
25 NMR (CD3OD) 5: 0.90 (t. 3H). 1.17 (d. 3H). 1.28 (s. 26H). 1.3 - 4.7 (m. 23H). 4.72 (s. 2H), 7.1 - 7.55 {m. 5H) 

IR (KBr) cm-^: 3400. 2920. 2850. 1465. 1450. 1220, 1120. 1110. 1090. 1070. 1050. 1040. 1020. 950 

Example 6: 2-Acetyioxy-3-hexadecyloxybutyl 1-methyl-1-azoniabicyclo[2.2.2]-3-octyl phosphate 

30 

(1) The procedures of Example 2-(1) were repeated using 1,199 mg of 2-benzyloxy-d-hexadecyioxybu- 
tyi 1-methyl-1-azonlablcyclo[2A2]-3-octyi phosphate prepared in Example 5. 120 mg of palladium 
(10«W))-carbon and 80 ml of methanol, to give 945 mg of 3-hexadecyloxy-2-hydroxybutyl 1-methyl-1-azo- 
niablcyclo[2.2,2]-3-octyl phosphate. 

^ NMR (CD3OD) 5: 0.90 (t. 3H). 1.17 (d. 3H). 1.28 (s. 26H), 1.3 - 4.7 (m. 23H) 

IR (KBr) cm-^: 3400. 2910. 2840. 1465. 1245. 1225. 1120. 1105. 1090. 1070. 1050. 1010. 950 

(2) The procedures of Example 2-(2) were repeated using 876 mg of 3-hexadecyloxy-2-hydrobutyi- 
1-methyH~a2oniabicyclo[2.2.2]-3-octyl phosphate obtained as above. 4186 mg of acetic anhydride. 1660 
mg of triethylamine and 80 ml of chloroform to give 804 mg of the desired compound. 

40 NMR (CD3OD) 6: OSO (t. 3H). 1.15 (d. 3H), 1.29 (s, 26H). 1.3-2.6 (m. 7H). ^07 (s. 3H), 2.9 - 4.7 (m. 

15H).4.9-5.2{m.1H) 

IR (KBr) cm-1 : 3400. 2920. 2850. 1730. 1465, 1375, 1240, 1 120. 1 105. 1090, 1060. 1050. 1020 
Reference Example 3: 1.1-Dimethyl-2-hydroxymethylpyrrolldlnlum p-toluenesulfonate 

45 

In 10 ml of acetone was dissolved In 1.47 g of 1-methyl-2-pyrrolidinemethanol, and 2.38 g of methyl 
p-toluenesutfonate was added dropwise to the resulting solution. The mixture was stirred at room 
temperature, heated under reflux, and cooled to precipitate crystals. The crystals were collected by filtration 
50 and dried to give 2.67 g of the desired compound. 

iH NMR (DMSOde) 6: 1.5 -2.2 (m. 4H). 2.28 (s. 3H). 2.94 (s. 3H). 3.17 (s. 3H), 3.3 - 3.9 (m. 5H). 5.25 - 5.5 (m. 
1H). 6.95 -7.6 (m. 4H) 

IR (KBr) cm-1: 3400, 3050. 2960, 2900. 1475. 1190. 1130. 1040, 1015. 820. 690. 675 

55 Example 7: 2-Benzyloxy-34iexadecyloxypropy1 1.1-dimethylpyrroIldlnio-2-ylmethyl phosphate 



In 3 mi of chloroform was dissolved 0.12 ml of phosphorus oxychloride and 0.35 ml of triethylamine under 
nitrogen atmosphere, and the resulting solution was stirred for a while at room temperature. To the solution 

60 was dropwise added under chilling 3 ml of a solution of 407 mg of 2-benzyloxy-3-hexadecyloxy-1-propanol in 
chloroform. After the addition was complete, the mixture was stirred for 30 minutes at room temperature, and 
to the mixture were added 452 mg of 1,1-dlmethyl-2-hydroxymethylpyrrolidinium p-toluenesulfonate prepared 
In Reference Example 3 and 10 ml of dry pyridine. The mixture was stirred ovemlght at room temperature, and 
560 mg of sodium hydrogencarbonate and 1 .25 ml of water. The solvent was then distilled off under reduced 

65 pressure. To the residue was added 15 ml of a mixture of toluene and methylene chloride (v/v»1/1). and 
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insolubtes were filtered off. The filtrate was concentrated under reduced pressure, and the resulting residue 
was dissolved in a mixture of tetrahydrohiran and water (v/v-95/5). The solution was passed through a 
column of ion-exchange resin (Amberfite MB^), which was then eluated 'with the same mixture of 
tetrahydrofuran and water. The eiuate was placed under reduced pressure to distlfl off the solvent. The residue 
was purified by column chromatography using silica gel (eluent: chlorofbrm/methanol/water- 70/30/5) to 5 
obtain 212 mg of the desired compound. 

NMR (CD3OD) 6 : 0.90 (t. 3H). 1.28 (s. 26H), 1.3 -1.65 (m, 2H), 1.7 - 4.1 (m, 22H), 4.89 (s. 2HJ. 7.1 - 7.5 (m, 

5H) 

IR (KBr) ciTTi: 3400. 3050. 3020. 2920. 2850. 1465. 1230. 1190. 1165, 840 

10 

Example 8: 2-Acetyloxy-3-hexadecyloxypropyl 1,1-dlmethyipyrrolldiniO'2-ylmethyl phosphate 



(1) In 20 ml of ethanol was dissolved 162 mg of 2-BBnzyloxy-3-hexadecyloxypropyl 1,1-din)ethylpyrro- 
lidinlo-2-yimethyi phosphate prepared In Example 7. and 20 mg of pailadium(5Qto)-carbon (catalyst) was 15 
added to the resulting solution. The mixture was stirred overnight at 50'*C in a stream of hydrogen. The 
reaction liquid was cooled, and the catalyst was removed by filtration. .The filtrate was concentrated under 
reduced pressure to give 111 mg of 3-hexadecyloxy-2-hydro}(ypropyl 1,1-dimethylpyrrolldinio-2-ylmethyl 
phosphate. 

NMR (CD3OD) 6: 0.90 (t. 3H). 1.28 (s. 26H), 1.3 -4.3 (m. 24H) 20 
IR (KBr) cm-1 : 3420. 2920. 2850. 1470. 1230. 1 100. 1070. 960. 840. 720. 520 

(2) In 10 ml of chloroform were dissolved 100 mg of 3-hexadecyloxy-2-hydroxypropyl 1.1-dimethyl- 
1-pyrrolidinio-2-yimethyl phosphate obtained as above and 503 mg of acetic anhydride. To the solution 
was added 199 mg of triethylamine, and the mixture was heated under reflux overnight. The solvent was 
then distlHed off under reduced pressure, and the resulting residue was purified by silica gel column 25 
chromatography (chloroform :methanol: water « 70:30:5) to obtain 100 mg of the desired compound. 

iH NMR (CD3OD) 5: 0.89 (t. 3H). 1.28 (s. 26H). 1.3 -Z4 (m, 6H). 2.06 (s. 3H), 2.9 -4.3 (m. 17H). 4.9 - 5.2 
(m.1H) 

IR (KBr) cm-1 : 3400. 2925. 2855, 1735. 1470, 1240, 1100, 1070 

30 

Reference Example 4: 1.1-Djmethyl-2-hydroxymethylpiperidinium p-tduenesulfonate 



The procedures of Reference Example 3 were repeated using 2.58 g of 1-methyl-2-plperidin8m6tharK>l and 
3.72 g of methyl p-toluenesulfonate to give 4.95 g of the desired compound. 36 

NMR (CDCI3) 5: 1.3 - 1 .9 (m. 6H). 2.32 (s. 3H). 3.04 (s. 3H), 3.1 - 3.6 (m, 2H). 3.36 (s. 3H). 3.7 - 4.0 (m. 2H), 
5.34 (t, 1H), 7.0-7.8 (m. 4H) 

IR (KBr) cm-1: 3325. 2925. 1490, 1470. 1445, 1190. 1125. 1040, 1000, 810, 680. 560 

Example 9: 2"Benzyloxy-3-hexadecyioxypropyl 1,1-dimethylpiperknnio-2-ylmethyl phosphate 40 



The procedures of Example 7 were repeated using 406 mg of 2-benzyioxy-^hexadecyloxy-1-propanol. 500 
mg of 1,1-dlmethyl-4-hydroxyn>ethyI-p^ridlnium p-toluenesulfonate prepared In Reference Example 4, 0.1 ml 
of phosphorus oxychloride. 0.3 ml of triethylamine. 6 ml of chloroform, and 8 ml of dry pyridine to give 300 mg 45 
of the desired compound. 

NMR (CD3OD) 6: 0.90 (t. 3H). 1.28 (s. 26H). 1.3 -4.1 (m, 26H). 4.66 (s. 2H) 7.1 -7.4 (m. 5H) 

IR (KBr) cm-1: 3400. 2920. 1460. 1230, 1080, 830, 740, 690. 520 

Example 10: 2-Acetyloxy-3-hexadecyioxypropyl 1,1-dlmethylpiperidlnio-2'-ylmethyl phosphate SO 



(1 ) The procedures of Example 8-(1) were repeated using 300 mg of 2-benzyloxyh3-hexadecyloxypropyl 
1 . 1 -dimethylplperidinio-2'-ylmethyi phosphate prepared in Example 9. 50 mg of pBltadium(5fVb)-carbon and 

30 ml of ethanol. to give 220 mg of 3-hexadecyloxy-2-hydroxypropyi 1,1-<llmethylpiperidinio-2-ylmethyi 55 
phosphate. 

iH NMR (CD3OD) 5: 0.90 (t, 3H), 1.28 (s. 26H). 1.3 -4.2 (n. 26H) 
IR (neat) cm-i : 3400, 2910. 2850. 1465. 1220. 1080 

(2) The procedures of Example 8-(2) were repeated using 190 mg of 3-hexadecyloxy-2-hydroxypropyi 
1,1-drmetiTylpiperidinlo-2-ylmethyi phosphate obtained as above, 4 ml of acetic anhydride, 1 ml of dry 60 
pyridine and 10 ml of ethylene chloride to give 80 mg of the desired compound. 

NMR (CD3OD) 5: 0.89 (t. 3H). 1.28 (s, 26H). 1.3 -2.0 (m. 8H). 2.04 (s. 3H), 3.1 -4.3 (m. 17H). 4.9 - 5.1 
(m.lH) 

IR (KBr) cm-1: 3400. 2920. 2860. 1740. 1460. 1370. 1250. 1190, 1120, 1090. 1046. 1020. 1000, 980, 945. 
810.720,690 05 
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Reference Example 5: 1 J-Dirnethyl-34iydroxymethylpiperidinnjrn p-toluenesutfonate 



5 The procedures of Reference Example 3 were repeated using 2.58 g of 1-methyl-3-piperldlnemethanol and 
372 g of methyl p-toluenesotfonate, to give 5.13 g of the desired compound, m.p. 130-132° C. 

NMR (DMSO-ds) 5: 0.8 - ^1 (m. 5H). 2.29 (s. 3H). 2.6 - 3.6 (m. 6H). 3.03 (s, 3H). 3,11 (s. 3H). 4.79 (t. 1H). 
6.9-7.6 (m, 4H) 

IR (KBr) cm-i : 3360. 3050, 3020. 2940, 2910. 2860. 1480, 1450, 1215. 1 190. 1046. 1010, 820. 700. 560 

10 

Example 11: 2-Benzyloxy-^exadecyloxypropyl 1,1-dimethylpiperidinio-3-ytmethyl phosphate 



The procedures of Example 7 were repeated using 407 mg of 2-benzylox>^0-hexadecyloxy-1-propanol, 473 
15 mg of 1 ,1-dlmethyl-3-hydroxymethylpiperdinlum p-tduenesulforuite prepared in Reference Example 5. 0.12 ml 
of phosphorous oxychioride. 0.35 ml of tiethyiamine, 6 ml of chforoform having passed through an alumina 
column, and 10 ml of dry pyridine, to give 250 mg of the desired compound. 

NMR (CD3OD) 5: 0.89 (t. 3H), 1^ (d. 26H). 1.3 -4.0 (m. 26H). 4.70 (s, 2H). 7.1 - 7.5 (m. 5H) 
IR (KBr) cm-^: 3400. 3060. 3020, 2930, 2860. 1640. 1460. 1220. 1090, 1070 

20 

Example 12: 2-Acetyloxy-3-hexadecyiQxypropyl 1,1-dlmethylpiper!dinio-3-ylmettiyl phosphate 



(1) The procedures of Example 8-(1) were repeated using 195 mg of 2-benzyloxy-3-hexadecyloxypropyl 
25 1.1-dimethyipiperidinio-3-ylmethyf phosphate prepared in Example 11. 15 mg of palladium (5tV^)-carbon 

and 20 ml of ethanoi, to give 126 mg of d-hexadecyloxy-24iydrDxypropyl 1,1-dimethytpiperidinio^ylme- 
thyl phosphate. 

IR NMR (CD3OD) S : 0.90 (t. 3H). 1.28 (s. 26H). 1 .3 - 4.0 (m. 26H) 

IR (KBr) cm-1 : 3450. 2930. 2860. 1470. 1230. 1090, 1070, 1040 
30 (2) The procedures of Example 8-(2) were repeated using 109 mg of 3^exadecyk>xy-2-hydroxypropyl 

1,1-dimethytpiperidlnio-3-ytmethyt phosphate obtained as above. 534 mg of acetic anhydride, 211 mg of 
triethylamine. and 10 mi of chloroform to give 75 mg of the desired compound, 

1H NMR (CD3OD) 5 : 0.89 (t. 3H). 1.28 (s, 26H). 1.3 -2.0 (m. 6H). 2.05 (s. 3H). 2.2 ^.0 (m. 19H). 4.9 - 5.2 
(m,1H) 

35 IR (KBr) cm-1 : 3450. 2925, 2850. 1735. 1470. 1375. 1240. 1095, 1070, 1040 

Reference Example 6: 1,1-Dimethyt-4-hydroxymetfiylplperidinmm p-toluenesulfonate 



40 The procedures of Reference Example 3 were repeated using 1 .57 g of 1-methyi'-4>piperldinemethanol and 
2-26 g of methyl p-tduenesolfonate, to give 3.13 g of the desired compound. 

1H NMR (DMSO-de) 5 : 1.2 - 2.0 (m, 4H). 2.27 (s. 3H), a96 (s, 3H). 3.06 (s, 3H), 3.1 - 3.5 (m, 7H), 4.60 (t. 1H), 
7.0-7.6 (m. 4H) 

IR (KBr) cm-i : 3325, 3010. 2950, 2850, 2790. 1470. 1410. 1390. 1310. 1280, 1200, 1 125. 1075, 1040. 1010. 920. 
45 810. 670. 565 

Example 13: 2-Benzyloxy-^exadecyloxypropyl 1,1-dimethylpiperldinio^ylmethyl phosphate 



SO The procedures of Example 7 were repeated using 812 mg of 2-benzyloxy'^-hexadecyloxy-l-propanol. 1 g 
of 1.1-dimethy<-4-^lydroxymethyip^perdlnium p-toluenesulfonate prepared in Reference Example 6, 0.2 ml of 
phosphorus oxychioride. 0.6 ml of triethylamine. 12 ml of chloroform, and 16 ml of dry pyridine, to give 820 mg 
of the desired compound. 

NMR (CO3OD) 5 : 0.88 (t. 3H). 1.28 (s. 26H). 1.3 -1.9 (m. 6H), 3.00 (s, 3H). 3.08 (s. 3H). 3.0 - 4.0 (m. 14H), 
55 4.68 (s. 2H). 7.1-7.4 (m. 5H) 

IR (KBr) cm-1: 3400. 2910, 2850. 1460. 1370. 1340. 1220. 1120, 1070. 1020. 980, 920. 850. 700. 640 

Example 14: 2-Acetyloxy-3-hexadecyloxypropyl 1.1-dlmethylplperidinlo^ytmethyl phosphate 

60 

(1 ) The procedures of Example 8-(1 ) were repeated using 770 mg of 2-benzy1oxy-3-hexadecyloxypropyi 
1,1-dimethylpiperidlnio-4-ylmethyl phosphate prepared in Example 13. 150 mg of palladlum(5Q/o)-carbon 
and 100 ml of ethanoi. to give 650 mg of 3-hexadecyloxy-2-hydroxypropyl 1.1-dimethylplperldInlo-4-ylme- 
thyl phosphate. 

65 NMR (CD3OD) 5 : 0.88 (t. 3H). 1,28 (s. 26H). 1.3 - ZO (m. 6H). 3.08 (s, 3H), 3.14 (s. 3H). 3.2 - 3.9 (m. 
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14H) 

IR (KBr) cm-i : 3400. 2910, 2850. 1460. 1220. 1 120. 1 080. 990. 940. 920, 850 

(2) The procedures of Example 8-(2) were repeated using 600 mg of 3-hoxadecyJoxy-2-hydroxypropyt 
1.1-dimethyl piperidinio-4-ylmethyl phosphate obtained as above. 12 ml of acetic anhydride, and 3 ml of 
dry pyridine to give 260 mg of the desired compound. 5 

iH NMR (CD3OD) 6 : 0.88 (t. 3H). 1.28 (s. 26H). 1.3 -2.0 (m. 6H). 2.04 (s. 3H). 3.08 (s. 3H), 3.14 (s. 3M). 
3.3 - 4.5 (m. 13H), 5.0 - 5.2 (m, 1H) 

IR (KBr) cm-i : 3400. 2910. 2850. 1730. 1460. 1370. 1280. 1070. 980. 920. 840. 800. 540 

Reference Example 7: 1,1-Dimethyl-2-(2-hydroxyethyl)pyn'olidlnium p-toluenesulfonate 10 



The procedures of Reference Example 3 were repeated using 1 g of 1-methyl-2-pyrrolidinethanol and 1.41 g 
of methyl p-toluenesoifonate. to give 2 g of the desired compound. 

NMR (CE>30D) 6 : 1.5 - 2.6 (m. 7H), 2.36 (s. 3H), 2.86 (s, 3H). 3.12 (s. 3H). 3.4 - 3.8 (m. 4H), 7.1 - 7.7 fm. 15 

4H) 

IR (KBr) cm-1: 3350. 2925. 1470, 1180, 1120. 1030. 1000, 850. 680. 560 
Example 15: 2-Ben2yloxy-3-hexadecyloxypropyl 2-(1.1-dimethylpyn'olidlnlo-2-yl)ethyl phosphate 

20 

The procedures of Example 7 were repeated using 406 mg of 2-benzyloxy-3-hexadecyloxy-1 -propanol, 500 
mg of 1.1-dlmethyl-2-(2-hydroxyethyI)pyrro«dlnlum p-toluenesulfonate prepared In Reference Example 7. 0.1 
ml of phosphorus oxychloride. 0.3 ml of triethylamlne. 6 ml of chloroform having passed through an alun^ 
column, and 8 ml of dry pyridine, to give 310 mg of the desired compound. 25 
NMR (CD3OD) 6 : 0.90 (t, 3H), 1.28 (s, 2BH), 1.3-4.1 (m, 26H), 4.68 (s. 2H). 7.1 - 7.4 (m, 5H) 

IR (KBr) cm-^: 3400, 2910. 2845. 1460. 1220, 1090. 1060, 950, 730 

Example 16: 2-Aoetyloxy-3-hexadecyk)xypropyi 2-(1.1-dlmethylpynrDlldlnk)-2-yl)ethyf phosphate 

30 

(1) The procedures of Example 8-(1) were repeated using 260 mg of 2-benzyloxy-3-hexadecyloxypropy1 
2-(1 .1-dimethylpyrrolldlnio-2-yl)ethyl phosphate prepared In Example 15. 50 mg of palladium (5<Vb)-carbon 
and 30 ml of ethanol. to give 220 mg of 3-hexadecyloxy-2-hydroxypropyi 2-(1.1-dlmethylpyrrolldlnio- 
2-yl)ethyl phosphate. ^ 

NMR (CD3OD) 5 : 0.90 (t. 3H). 1.28 (s. 26H). 1.3 - 4.1 (m. 26H) 
IR (KBr) cm-i : 3400. 2925. 2850. 1470. 1220. 1060. 956. 880. 820. 720 

(2) The procedures of Example 8-(2) were repeated using 200 mg of 34iexadecyloxy-2-hydroxypropyl 
2-(1.1-dlmethylpyn^ldlnlo-2-^)ethyl phosphate obtained as above. 1 g of acetic anhydride. 400 rhg of 
triethylamlne, and 20 ml of chloroform to give 130 mg of the desired compound. 40 

NMR (CD3OD) 5 : 0.89 (t. 3H). 1.28 (s. 26H), 1.3 ^4 (m. OH), 2.04 (s. 3H). 2.8 -4.3 (m. 16H). 4,9 - 6.2 
(m.1H) 

IR (KBr) cm-i: 3400. 2910. 2840. 1730. 1460. 1370. 1230. 1090. 1060. 1020.950,810.710 
Example 17: 2-Benzyloxy-3~hexadecyloxypropyt 1,1-<ilmethylplperidlnio-3-yl phosphate 46 



The procedures of Example 1 were repeated using 407 mg of 2-benzyioxy-3-hexadecyioxy-1 -propanol. 462 
mg of 1.1-dimethyi-3-hydroxypiperidlnlum p-toluenosulfonate (prepared from 1-methyi-3-f)lperidlnol and 
methyl p-toluenesulf onate) . 0.1 2 ml of phosphorus oxychloride, 035 ml of triethylamfew and 3 ml of chlorofonn 50 
to give 293 mg of the desired compound. 

iH NMR (CD3OD) 6: 0.89 (t. 3H). 1.28 (s. 26H). 1.3 -4.6 (m. 24H), 4.69 (s, 2H), 7.15 -7.45 (m. 5H) 

IR (KBr) cmr^ : 3400. 3060. 3025, 2920. 2850. 1460, 1220, 1080. 1055. 1020 

Example 18: 2-Benzyloxy-3-hexadecyloxypropy! 1.1-dlmothylplperidlnk>4-yl pho^iliate 5S 



The procedures of Example 1 were repeated using 366 mg of 2-benzyloxy-3-hexadecyloxy-1 -propanol. 407 
mg of 1.1-dlmethyM-hydroxyplperidinium p-toluenesulfonate (prepared from 1-methyM-plperidinol and 
methyl p-toluenesulfonate). 0.10 ml of phosphorus oxychbride, 0.31 ml of triethylamlne. 7 ml of chloroform 60 
having passed through an alumina column, and 8 ml of dry pyridine except that the reaction wtth the 
p-toluenesulfonate was carried out under inradlatlon of ultrasonic wave, to give 109 mg of tihe desired 
compound. 

IR NMR (CD3OD) 6 : 0.89 (t. 3H). 1.28 (s. 26H). 1.3 -4.6 (m. 24H). 4.69 (s, 2H). 7.1 -74 (m. 5H) 

IR (KBr) cnr^: 3430. 3030. 2940. 2870. 1470, 1240, 1110. 1090. 1065. 1046. 1010. 930. 865 £S 
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Example 19: 2-Benzyloxy*3-hexadecyk>xybutyt 1J-dimethylpymoKdinlo-3-yf phosphate 



5 The procedures of Example 1 were repeated using 419 mg of 2-benzyloxy~3-hexadecy}oxy-1-butanol, 480 
mg of 1.1-dimethyl-3-hydroxypyrrolldlnium p-toluenesulfonate (prepared from 1-methyI-3-pyrrolidlnol and 
methyl f)-toluenesulfonate), 0.1 ml of phosphorus oxychloride, 0.3 ml of triethylamlne. 7 ml of chloroform 
having passed through an alumina column, and 8 ml of dry pyridine, to give 150 mg of the desired compound. 
NMR (CD3OD) 5 : 0.89 (t. 3H). 1.18 (d. 3H). 1J2B (s. 26H). 1.3 - 2.6 (m. 4H). ZS5 - 4.1 (m. 17H). 4.68 (s, 2H). 
10 7.1-7.4 (m, 5H) 

IR (neat) cm-^: 3460. 3010, 2910. 2850. 1460, 1370, 1240. 1090. 1060. 1020, 940, 920. 880. 800. 750 
Example 20: 2-Benzyloxy-^hexadecyioxybutyl 1,1-dimethylpiperidinio-3'yl phosphate 

15 

The procedures of Example 1 were repeated using 631 mg of 2-t>en^oxy-3-hexadecyloxy-1-butanol. 678 
mg of 1.1-dimethyl-3-hydroxypiperidinium p-toluenesutfbnate. 0.18 ml of phosphorus oxychloride. 0.52 ml of 
triethylamlne. 9 ml of chloroform having passed through an alumina column, and 15 ml of dry pyridine, to give 
527 mg of the desired compound. 
20 1H NMR (CD3OD) 5 : 0.89 (t. 3H). 1.18 (d, 3H). 1.28 (s. 26H). 1.3-4.6 (m.23H). 4.71 (s, 2H). 7,1 - 7.6 (m. 6H) 

IR (KBr) cm-l: 3400. 2920, 2840, 1480. 1460, 1450. 1225. 1080, 1060. 1020. 965 

Example 21: 2-Benzyloxy-3-hexadecyloxybutyl 1,1-d!methylp^ridinio-4-yl phosphate 

25 

The procedures of Example 1 were repeated using 2.100 mg of 2-benzytoxy-3-hexadecyloxy-1-butanol, 2480 
mg of l.l-dimethyM-hydroxypiperidlnlum p-toluenesulfonate, 0.5 ml of phosphorus oxychloride. 1.5 ml of 
triethylamlne. 30 ml of chloroform having passed through an alumina column, and 40 ml of dry pyridirte. to give 
420 mg of the desired compourKl. 
30 1H NMR (CD3OD) 5 : 0.90 (t, 3H), 1.0 - 1J2 (m, 3H). 158 (s. 26H). 1.3-4.5 (m, 23H). 4.70 (s, 2H). 7J2 - 7.5 (m, 
5H) 

Ir (KBr) cm-^: 3400. 2920, 2850, 1460. 1380, 1230. 1070. 1040. 1000. 920, 855. 740. 700. 660 
Reference Example 8: Erythro-1.1-dimethyl-2-(a-hydroxyfc>6nzyl)pynrolidinlum p-toluenesulfonate 

35 

In 20 ml of acetone was dissolved 2,16 g of erythrO'-1-methyl-2-(a-hydroxybenzyl)pyrrolldine, and 2.10 g of 
methyl p-toiuenesuifonate was added dropwise to the resulting solution. The mbcture was stirred at room 
temperature, heated under reflux, and cooled to precipitate crystals. The crystals were collected by filtration 
40 and dried to give 3.80 g of tfw desired compound, m.p. 155 -157**C. 

NMR (DMSOde) 5 : 1.5 -2.2 (m. 4H). Z28 (s. 3H), 3.12 (s. 3H). 3.20 (s, 3H). 3.3-3.85 (m, 3H). 5.2 - 5.35 
(m. 1H). 6.09 (d. 1H). 6.9 -7.5 (m. 9H) 

[R (KBr) cm-^ : 3320. 3070. 3025. 3000, 2975. 2920, 1450. 1215. 1190. 1135. 1110. 1046, 1030. 1010. 820, 700. 
690. 570 

45 

Example 22: 2-Ben2yloxy-3-hexadecyloxybutyl erythro-1.1-dimethyipyrrondinio-2-yiphenyimethyI phosphate 



The procedures of Example 1 were repeated using 842 mg of 2-t>enzyloxy-3'hexadecyioxy-1-butanol. 1155 
50 mg of erythro-1,1-dimethyl-2-(a-hydroxyben2yl)pyrrolldinium p-toluenesulfonate prepared in Reference 
Example 8. 0.20 ml of phosphorus oxychloride. 0.60 ml of triethylamine, 6 ml of chloroform having passed 
through an alumina column, and 16 mi of dry pyridine, to give 459 mg of the desired compound. 

NMR (CD3OD) 5 : 0.7 - 1.1 (m. 6H). 1.28 (s. 26H), 1.3 - 3.9 (m. 3H). 4.2 - 4.6 (m. 2H). 5.70 (d. 1H), 7.1 - 7.6 
(m. 10H) 

55 IR (KBr) cm-i: 3420. 2920. 2850. 1470. 1455. 1235. 1080. 860. 740. 700 

Example 23: 2-Benzyloxy-3-hexadecyloxypropyl erythro-1,1-dimothylpyrrolidinio-2-ylphenyimethyl phosphate 



60 The procedures of Example 1 were repeated using 338 mg of 2-benzyioxy-3-hexadecyloxy-1-propanol. 480 
mg of erythro-1.l-dimethyl-2-(a-hydroxybenzyi)pyrrolidinium p-toluenesulfonate prepared in Reference 
Example 8. 0.09 ml of phosphorus oxychloride, 0.26 ml of triethylamlne. 7 ml of chloroform having passed 
through an alumina column, and 8 ml of dry pyridine, to give 150 mg of the desired compound. 

NMR (CD3OD) 5 : 0.89 (t. 3H). 1 .28 (s, 26H). 1.3 -3.9 (m. 22H). 4.46 (s. 2H). 5.70 (d. 1H). 7.1 - 7.6 (m. 10H) 

65 IR (KBr) cm-1: 3400. 2920. 2850. 1465. 1450. 1230. 1080. 1065. 860, 730. 695 
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Reference Example 9: Threo-1 J-dirnethyl-2-(a-hydroxybenzyl)pyrrolidinium p-toiuenesulfonate 



The procedures of Reference Example 8 were repeated using 0.94 g of threo-1-methyl-2-(a-hydroxy"- 5 
benzyljpyrrolidine and 0.91 g of methyl p-toluenesutfonate to give 1.65 g of the desired compound, 
m.p. 167-168^0. 

iH NMR (DMSO-de) 6 : 1 .1 -2.2 (m, 4H). 2.28 (s. 3H). 3.11 (s. 3H). 3,38 (s. 3H). 3.3 - 4.1 (m. 3H), 4.85 (dd, 1H). 
6.19 (d. 1H). 6.95-7.6 (m. 9H) 

IR (KBr) cm-1 : 3550. 3470, 3400, 3220, 3070. 3040, 3000. 2950. 2925. 1480. 1220. 1200. 1 140. 1055. 1020. 820. 10 
705 

Example 24: 2-Benzyloxyn3-hexadecyloxypropy1 thrBo-1,1-dimethylpyrrolidmio-2-yIphenylmethyl phosphate 



The procedures of Example 1 were repeated using 407 mg of 2-benzyloxy-3-hexadecyloxy-1-propanol. 666 
mg of threo-1,1-dimethyl-2-(a<hydroxyfoenzyi)pyrroHdinium p-toluenesulfonate prepared In Reference 
Example 9. 0.12 ml of phosphorus oxychloride. 0.35 mJ of triethylamine. 6 ml of chloroform having passed 
through an alumina column, and 10 ml of dry pyridine, to give 283 mg of the desired compound. 

1H NMR (CD3OD) 5 : 0.80 (t. 3H). 1.28 (s. 26H). 1.3 -2.1 (m. 6H). 2.8 - 4.3 (m, 16H). 4.46 (d. 2H). 5.1 - 5.45 (m. 20 
1H). 6.9-7.55 (m. 10H) 

IR (KBr) cnri: 3400, 3060. 3030, 2920. 2850. 1465, 1450. 1240. 1100, 1075, 1060. 1040. 1005. 960, 840, 695 
Example 25: 2-Acetyloxy-3-hexadecyloxypropyl erythro-1,i-dimethylpyrrolidlnio-2-^phenylniethyl phosphate 



In 3 ml of chlorofonm having passed through alumina was dissolved 0.12 ml of phosphorus oxychloride and 
0.35 ml of triethylamine under nitrogen atmosphere, and the obtained solution was stirred for a while at room 
temperature. To the solution was dropwise added under chlNIng 3 ml of a aolutton of 369 mg of 
2-acetytoxy-3-hexadecyloxy-1-propanol in chlorofbrm (treated as above). After the addition was complete, the 30 
mixture was stin^ for 30 hours at room temperature, and to the mixture were added a solution of 566 mg of 
erythro-1.1-dimethyl-2-(a-hydroxybenzyl)pyrrolldinium p-toluenesulfonate (prepared In Reference Example 8) 
in 6 ml of dry pyridine. The mixture was stirred overnight at room temperature and to the mixture were addad 
560 mg of sodium hydrogencarbonate and 1.5 ml of water. The resulting mixture was then Stirred for a while. 
The solvent was distilled off under reduced pressure. To the residue was added 15 mi of a mixture of toluerte 35 
and methylene chloride (v/v-1/1), and insolutrfes were filtered off. The fHtrate was concentrated under 
reduced pressure, and the resulting residue was dissolved In a mixture of tetrahydroftiran and water 
(v/v=95/5). The solution was passed through a column of Ion-exchange resin (Amberilte MB-3). vMch w«s 
then eluted with the same mixture of tetrahydrofuran and vraiter. The eluate was placed under reduced 
pressure to distill off the solvent The residue was purified by column chromatography Mng silica gel (eluent: 40 
chiorofonn/nnethanol/water"- 80/20/2) to obtain 122 mg of the deaired compound. 

iH NMR (CD3OD) 8 : 0.90 (t. 3H). 1 .29 (s, 26H), 1.95 (s. 3H). 1.3 - 3.9 (m, 21H), 4.4 - 4.9 (m. 1 H), 7.2 - 7.65 (m. 
5H) 

IR (KBr) cm-^: 3400. 2920. 2860. 1735, 1466, 1450, 1370, 1240. 1090. 1060. 1005 

46 

Example 26: 2-Acetyloxy-3-hexadecyloxypropyl threo-1.lKlimethyipyrrolldlnio-2-ylphenylmethyl phosphate 



The procedures of Example 25 were repeated using 359 mg of 2-acetyloxy-3-hexadecyloxy-1-propanol, 666 
mg of threo-1.1-dlmethyi-2-(a-hydroxybenzyl)pynrolIdinium p-tduenesulfonate prepared In Reference 50 
Example 9, 0.12 ml of phosphorus oxychloride, 0.35 ml of tiiettiyiamine. 6 mi of chloroform having passed 
through an alumina column, and 10 ml of dry pyridine, to give 207 mg of the denned compound. 

1 H NMR (CD3OD) 6 : 0.89 (t. 3H). 1 28 (s. 26H). 1 .95 (s. 3H). 1 .3 - 2.1 (m. 9H), Z8 - 4.3 (m. 15H). 4.36 - 4.7 (m. 
1H) 5.1 - 5.45 (m. 1H), 7.2 - 7.55 (m. 5H) 

IR (KBr) cm-^: 3400. 2920. 2850, 1735. 1465, 1450, 1370. 1240, 1090, 1075. 1040 55 

Reference Example 10: 2.2-Dirnethyl-3-hydroxymethyi-1,2.3,4-tetFahydrolsoquInolinlum p-toluenesulfonate 



In a sealed tube, a mixture of 1 .80 g of 1 .2,3.4-tetrahydro-3-isoquinolinemethanol. 1 .69 g of 90fVo formic add 60 
and 1 .04 g of 35^ formalin was heated at 140**C for 16 hours. The reaction solution was cooled and then made 
alkaline by addition of 100^ aqueous sodium solution. Subsequently, potassium cart>orTate was added to the 
solution and a precipitated oil was extracted witii chlorofbmi. The extract was dried over anhydrous sodKim 
sulfate and placed under reduced pressure to remove the solvent. There was obtained 1.95 g of 
2-methyl-1 £,3,4-tetrahydro-3-isoqulnolinemethanol. ^ 
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In 12 ml of acetone was dissolved 887 mg of 2-methyf -1,2,3.4-teti^dro^'soquinollnernethanol. and 932 
mg of methyl p-toluenesulfonale was added dropwise to the resulting solution. The mixture was stirred at 
room temperature for 3 hours to precipitate crystals. The crystals were coUected Ijy ffltratlon, washed with 
acetone and dried under reduced pressure to give 1.31 g of the desired compound. 

1H NMR (CDCle) 8 : 2^ (s. 3H). Z6-4.8 (m.7H), 3.05 (s. 3H), 3.50 (s. 3H). 5.53 (t. 1H). 6.8-7.7 (m. 8H) 

IR (KBr) cmri: 3310, 3240. 1460, 1235. 1210. 1195. 1130, 1045. 690, 570 

Example 27: 2-Acetyloxy^-hexadecyioxypropyl 2,2-dimethyl-1A3.4-tetrBhydroisoqulnoHnlo-3-ylmethyl 
phosphate 



The procedures of Example 25 were repeated using 359 mg of 2-acetyloxy-3-hexadecyloxy-1-propanol. 545 
mg of 2.2Kllmethyl-3-hydroxymethyl-1A3,4-tetraisoquinollnium p-toluenesulfonate prepared In Reference 
Example 10. 0.12 ml of phosphorus oxychloride. 0.35 ml of triethylamine. 3 ml of chloroform having passed 
through an alumina column, and 10 ml of dry pyridine, to give 473 mg of the desired compound. 

iH NMR (CD3OD) 5 : 0.80 (t. 3H). 1 .28 (s. 26H). 1.3 -1 .65 (m, 2H). 2.05 (s, 3H). 3.13 (s. 3H). 3.2 - 4.8 (m. 16H). 
4.95 - 5.^ (m, 1H). 7.0 - 7.4 (m. 4H) 

IR (KBr) cmri: 3400. 2920. 2850. 1735. 1460. 1370. 1240. 1100. 1080. 1060. 1030. 965. 850, 830. 745 

Reference Example 11: 1.1-Dlmethyl-2-hydroxymethyl-1A3.4-tetrahydroquinolinlum f>-toluenesulfonate 



In 120 ml of ethanol. 6 g of methyl quinaldinate was reduced by hydrogen in the presence of 400 mg of 
platinum oxide to give 6.8 g of methyl 1.2,3.4-tetrahydroquinaldlnate as an oil. 3.0 g of the resulting methylester 
was further reduced in a dry ether by 1 g of lithium aluminum hydride to give 2.6 g of 1.2.3.4-tetrahydro-2-qul- 
nollnemethanoi. A mixture of 1.6 g of the resluting alcohol. 0.93 ml of dimethylsuifonic acid, 2.16 g of calcium 
carbonate and 8 ml of water was stinred at room tempeiBture for 6 hours. To the reaction mixture was added 
ether and insolubles were removed by filtration. The organic portion was separated, washed with water and 
dried over anhydrous sodium sulfate. After removal of the solvent under reduced pressure, the organic portion 
was purified by siKca gel column chromatography (eluent: chloroform) to give 1.4 g of 1-methym,2,3,4-tetrahy- 
dra'2-quinolinemethanol as a pale yellow oil. 

iH NMR (CDCle) 5 : 1.60 (br. s. 1H). 1.70 - 2.20 (m. 2H), 2.60 - 2.84 (m. 2H). 3.00 (s. 3H). 3.24 - 3.46 (m. 1H). 
3.56 - 3,76 (m. 2H). 6.48 - 7.20 (m. 4H) 

A mixture of 1.3 g of 1-methyl-1A3.4-tetrahydro-2-quinoIinemethanol and 1.37 g of methyl p-toluenesul 
fonate was heated at 100" C for 6 hours. The solvent was removed from the reaction mixture by decantatlon. 
and the residue was washed vwth ether to give 2.7 g of the desired compound as a daric red oil 

1H NMR (CDCle) S : 1.80 - 2.3 (m. 2H). ^30 (s. 3H). ^70 - 3.00 (m. 2H). 3.58 (s. 3H), 3.68 (s. 3H). 4.02 (s. 2H). 
5,20 (br. s. 1H). 6.90 - 7.90 (m. 8H) 

Example 28: 2-Ben2yloxy-3-hexadecyloxypropyl 1.1-dlmethyl-1A3,4-tetrahydroquinolinio-2-ylmethyl 
phosphate 



The procedures of Example 7 were repeated using 406 mg of 2-benzyloxy-3-hexadeGyloxy^1-propahol. 580 
mg of 1.1-dimethyl-1.2.3,4-tetrahydro-2-hydro3^ethyk|uinolinwm p-toluenesulfonate prepared in Reference 
Example 11. 0.1 ml of phosphorus oxychloride. 0.3 ml of triethylamine, 3 ml of chloroform having passed 
through an alumina column, and 8 ml of dry pyridine, to give 150 mg of the desired compound. 

1H NMR (CDCI3) 5 : 0.74 - 1.00 (m. 3H). 1.28 (s. 28H) ZOA - 4.30 (m. 14H). 3.48 (s. 3H) 3.56 (s. 3H). 4.62 (s. 
2H), 7,10 -7.50 (m, 9H) 

IR (KBr) cmri: 3400. 3030. 2905, 2840. 1490. 1450, 1230, 1090. 1060 

Example 29: 2-Acetylo3Qr-3-hexadecyloxypropyl 1.1-dimethyl-1.2,3.4-tetrahydroquinolinio-2-ylmethyl 
phosphate 



(1) In 80 ml of methanol, 1 .2 g of 2-benzyloxy-3-hexadecyloxypropyl 1,1-dimethyl-1.2.3.4-tetrahydroqui- 
nolinio-2-ylmethyi phosphate was hydrogenated at room temperature and an atmospheric pressure in the 
presence of 300 mg of 10«Vb pailadium-cart>on, to give 950 mg of 3-hexadecyloxy-2-hydroxypropyl 
1 ,1 -dlmethyl-1 .2,3,4-tetrahydroqulnolinio -2-ytmethyi phosphate as a wax. 

1H NMR (CDCI3) 6 : 0.72-1.00 (m, 3H). 1.28 (s, 28H) Z20-4.44 (m. 14H). 3.62 (s.3H), 3.70 (s. 3H). 
7.24- 7.90 (m.4H) 

IR (KBr) cm-1 : 3400. 2905. 2840. 1480. 1460, 1230. 1090. 1070, 1050 

(2) The procedures of Example 8-(2) were repeated using 500 mg of 3-hexadecyloxy-2-hydroxypropyl 
1,1 -dlmethyl-1 ,2.3.4-tetrahydroquinoIinio-2-ylmethyl obtained as above. 2.5 g of acetic anhydride, 1 g of 
triethylamine, and 50 ml of chloroform to give 100 mg of the desired compound. 
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iH NMR (CD3OD) 5 : 0.72 - 1.00 (m. 3H). 1.28 (s. 28H) 2.02 (s, 3H). 2.20 - 4.40 (m, 14H) 3.S2 (s. 3H) 
3.70 {S.3H). 4.99 -6.16 (m. 1H).758 - 7.92 (m.4H) 

IR (KBr) cm-i : 3400, 2915. 2845. 1730. 1460, 1370. 1235. 1090. 1070. 975. 820, 785, 540 

Reference Example 12: 3,3-Dimethyl^R)4iydroxymethyf-1.3-thia20lldlnlum p-toluenesulfonate 5 

The procedures of Reference Example 10 were repeated using 520 mg of 4(R)-hydroxymethyl-3-methyl- 
1 .3-thlazolidine and 726 mg of methyl p-toluenesulfonate to give 1070 mg of the desired compound as a white 
crystalline product. 

NMR (DMSO-de) 6 : Z29 (s. 3H). Z7 - 3.5 (m. 2H). 3.13 {s, 3H). 3.33 (s. 3H), 3.6 -4.0 (m. 3H). 4.68 (s. 2H). 
5.2 -5.9 (br. s. 1H). 7.11 (d. 2H). 7.49 (d, 2H) 

IR (KBr) cm'l: 3380. 3240. 3005. 2960. 2850. 1470. 1460. 1215. 1190, 1135. 1050. 1015. 820. 700. 690. 570 

Example 30: 2-Acetyloxy-3-hexadocyloxypropyl 3.3-dlmethyl-1.3-thla2olldlnlo-4-ylmethy! phosphate 75 

The procedures of Example 25 were repeated using 359 mg of 2-acetyloxy-^hexadecyioxy-1-propanol. 479 
mg of 3,3-dimethyl-4(R)-hydroxymethyH,3-thia2olid}nium p-toluenesulfonate prepared in Reference Example 
12. 0.12 ml of phosphorus oxychloride. 0.35 ml of triethylamine, 6 m! of chlorofonfn having passed through an 20 
alumina column, and 10 ml of dry pyridine, to give 374 mg of the desired compound. 

1H NMR (CD3OD) 5 : 0.90 (m. 3H). 1.28 (s. 26H). 1.3 -1.65 (m. 2H). 2,06 (s. 3H). Z7 ^65 (m, 15H) 3.8 - 4.35 
(m. 6H). 4.5 - 4.9 (m, 2H). 4.9 - 5^ (m. 1H) 

IR (KBr) cm-1: 3400. 2925. 2855. 1740, 1470. 1380, 1245. 1100. 1080. 1060, 830 



Reference Example 13: 1.1-Dlmethyl-3-hydroxymethyf-1A5.6-totrahydropyrldlnlum p-tduenesutfonate 



25 



The procedures of Reference Example 10 were repeated using Z8 g of 1-methyf-1 A5.6-tetrahydro-3-pyrl- 
dinemethanol and 4.1 g of methyl p-toluenesulfonate to give 6.19 g of the desired compound as a white 50 
crystalline product. 

1H NMR (CD3OD) 5 : 2.34 (s. 3H). Z3 - 2.6 (m. 2H). 3.12 (s. 6H). 3.42 (t. 2H). 3.88 (br s. 2H). 3.96 (br. s. 2H). 
5.8 - 6.0 (m, 1H), 7.1 -7.7 (m. 4H) 

IR (neat) crvr'^ : 3400. 3025. 2925. 1480, 1200. 1120. 1030. 1010. 970, 940. 820. 680 



Example 31 : 2-Acetyloxy-^hexadecyloxypropyI 1.1-dimethyl-1 .2,5,6-tetrahydropyridlnlo-^^lmethyl phosphate 



35 



The procedures of Example 25 were repeated using 360 mg of 2-acetyloxy^3-hexadecyloxy-1-propanol. 940 
mg of 1t1-dimethyl-3-hydroxymethyl-1,2.5,6-tetrahydropyrldinium p-toluenesutfbnate prepared In Reference 40 
Example 13, 0.1 ml of phosphorus oxychloride, 0.3 ml of triethylamine. 6 ml of chlorofbrm having passed 
through an alumina column, and 8 ml of dry pyridine, to give 260 mg of the desired compound. 

NMR (CD3OD) 5 : 0.88 (t, 3H), 1.28 (s. 26H). 1.3 -1 .6 (m. 2H), 2.04 (s. 3H). 2,4 -2.7 (rh, 2H). 3.16 (s. 6H). 3.3 
-4.4 (m, 12H). 4.9-55 (m. 1H). 5.9-6.1 (m. 1H) 

IR (KBr) cm-1: 3400. 2910. 2850. 1730. 1460. 1370. 1240. 1090. 1060. 1010, 970. 940. 820. 720. 560. 610 45 

Reference Example 14: 3.3-DlmethyM-hydroxymethyl-2-phenylthiazolldlnium p-toluenesulfonate 



(1) 1.72 g of L-cysteine methylester hydrochloride was neutralized by addition of 0.84 g of sodium SO 
hydrogen carbonate. The resulting ester was dissolved in 2 ml of nfiethanol. and to this solution was added 

a solution of 0.94 g of benzaldehyde In 3 ml of methanol. The mixture was then sthrred at rt)om temperature 
for 40 hours under a nitrogen atmosphere. Ether was added to the reaction mbrture, and then the mixture 
was extracted with diluted hydrochloric acid. TTie extract was neutralized by additfon of sodium hydrogen 
carbonate and then extracted with ether. The organic portion was dried over anhydrous sodium sulfate 56 
and placed under reduced pressure for distilling off the solvent. There was obtained 1.61 g of 
4-methoxycarbonyl-2-phenyfthiazolldine as a cdoriess oil. 

1 H NMR (CDaOD) 6 : 2.9 - 4.1 (m. 2H). 3.76 (d. 3H). 4.3 - 4.6 (m. 1 H). 5.46 and 5.62 (br. sx2. 1 H), 7.2 -7.6 
(m,5H) 

(2) A solution of 2.23 g of 4-methoxycartx>nyi-2-phenytthia2olldine In 20 m of acetonltriie was chHied to 60 
-IS^'C and. after addition of 4.3 g of 350^ formalin and 1.0 g of sodium cyanoborohydride. was stirred for 

30 minutes. The mixture was made acidic by addition of acetic acid under chlllfrig wtth Ice and. after 
addition of water, was made alkaline by addition of potassium carbonate. The alkaline solution was 
extracted with ether, and the etheral extrct was dried over anhydrous sodium sulfate. The extract was 
placed under reduced pressure to distill of the sohmnt. The residue was purified by sfftea gel column 66 



23 



0284395 

chromatography (eluent: chloroform) to give 2.37 g o#4Hfnethoxycarbonyl-3-nriethyJ-2-9heriyfthiazolic« 
as a colorless oil. 

1H NMR (CDQa) 5 : 2.28 and 2.36 (sx2. 3H). Z7 - 4.3 (m. 3H). 3.78 (s. 3H), 4.74 and 5,36 (sx2, 1H). 7.2 
-7.6(m.5H) 

5 (3) A solution of 320 mg of sodium borohydrkte fn 40 ml of ethanol was dropwise added to a solution of 

680 mg of calcium chloride dihydrates in 20 ml of ethanol under chilling to -30° C. The resulting mixture 
was stin^ at -30'*C for 30 minutes. To the mixture was added a solution of 2.37 g of 
4-methoxycartx)nyl-3-methyl-2-phenylthiazolidine in 10 ml of ethanol- The resulting mixture was stirred at 
O^^C for 22 hours, and subsequently at room temperature for 1 hour. To the mixture was added 13 ml of 
10 TSPh hydrochloric acid-etfmnol solution. The resulting mixture was placed under reduced pressure to 

distill off the solvent The residue was made alkaline by addition of 10 ml of cone, aqueous ammonia after 
addition of water. The aqueous mixture was extracted with methylene chloride. The extract was dried over 
anhydrous sodium sulfate and placed under reduced pressure to remove the solvent. The residue was 
purified by silica gel column chromatography (eluent: chlorofonn) to give 1.00 g of 4-hydroxymethyl- 
IS 3-methyl-2-phenylthiazolidlne. 

1H NMR (CDas) 5 : 2.16 and 2.24 (sx2. 3H). 2.3 - 23 (m. 1H). 2.6 -3.5 (m. 3H). 3.5 -4.0 (m. 2H). 4.74 
and 5.54 (sx2. 1 H). 7.2 - 7.6 (m. 5H) 

(4) In 10 ml of acetone. 1.00 g of 4-hydroxymethyl-3-methyl-2-phenylthiazoHdine and 0.89 g of methyl 
p-toluenesulfonate were heated under reflux for 52 hours. The mixture was then placed under reduced 
pressure to distill off the solvent, and ether was added to the residue. Ihsolubles were washed with ether 
and dried under reduced pressure to give 1 .74 g of the desired compound 

iH NMR (CD3OD) 6 : Z36 (s. 3H). Z86 and 2.92 (sx2. 3H). 3.16 and 3.22 (sx2, 3H) 2.5 - 4.5 (m, 5H). 6.07 
and 6.13 (sx2, 1H). 7.1 - 7.8 (m. 9H) 

IB (neat) cm'^ : 3300. 3050. 2960. 2920. 2860, 1445. 1215. 1 170. 1 120. 1025. 1000. 815, 675. 560 

25 

Example 32: 2-Acetyk)xy-34iexadecyloxypropyl3,3HJImethyI-2i3henyl-1.3-thiazolldlnk^ phosphate 



The procedures of Example 25 were repeated using 198 mg of 2-acetyloxy-3-hexadecyk)xy-1 -propanol, 320 
30 mg of 3.3-dimethyM-hydroxymethyl-2-phenylthiazoNdinlum p-toluenesulfonate prepared in Reference 
Example 14, 0.05 ml of phosphorus oxychloride, 0.15 ml of triethylamine, 3 mi of chloroform having passed 
through an alumina column, and 4 ml of dry pyridine, to give 120 mg of Product A and 30 mg of Product B, 
which were two Isomers of the desired compound and were separated from each other by TLC (thin layer 
chromatography). 

35 

Product A NMR (CD3OD) 5 : 0.88 (t. 3H). 1.28 (s. 26H). 1.3 -1.6 (m, 2H). Z06 (s, 3H). Z92 (s. 3H). 3.16 (s, 
3H). 3.3-3.6 (m. 5H). 3.9-4.1 (m. 2H). 4.2 -4.4 (m. 4H). 5.0-5.2 (m. 1H), 6.16 (s. 1H). 7.4-7.8 (m, 5H) 
IR (KBr) cm-l: 3375. 2910, 2850, 1730. 1460, 1370. 1240. 1060. 810, 760 

40 

Product B 1H NMR (CD3OD) 6 : 0.88 (t. 3H), 1.28 (s. 26H). 1.3-1.6 (m. 2H). 2.04 (s. 3H). 2.96 (s, 3H). 3.26 (s. 
3H), 3.3-3.7 (m. 5H). 3.9-4.1 (m. 2H). 45 -4.4 (m. 4H), 5.0-5.2 (m. 1H), 6.08 (s. 1H). 7.4-7.8 (m. 5H) 
IR (KBr) cm-1: 3400. 2910, 2850. 1735, 1460. 1360. 1230. 1080 

45 

Reference Example 15: 3.4-Dimethyl-5-(2-hydroxyethyl)thlazolium p-toluenesuifonate 



The procedures of Reference Example 10 were repeated using 0,71 g of 5-(2-hydroxyethyl)-4-methyithiazole 
50 and 0.95 g of methyl p-toluenesulfonate to give 1.25 g of the desired compound. 

iH NMR (DMSOde) 5 : 2.34 (s. 3H), ^48 (s. 3H). 3.05 (t. 2H). 4.13 (s, 3H). 4.7 - 5.3 (br.. 1 H). 7.0 - 7.6 (m. 4H). 
9.96 (s. 1H) 

IR (KBr) cm-^: 3410. 1590, 1450. 1200, 1185. 1130. 1040. 1010, 815. 685. 570 
55 Example 33: 2-Acetyloxy-3-hexadecyloxypropyl 3,4-dlmethylthiazoIlo-5-ylethyi phosphate 



The procedures of Example 25 were repeated using 357 mg of 2-acetyioxy-3-hexadecyfoxy-1-propanol. 492 
mg of 3.4-dimethyl-5-(2-hydroxyethyl)-thlazolium p-toluenesulfonate prepared in Reference Example 15, 0.12 
60 ml of phosphorus oxychloride. 0.35 ml of triethylamine, 6 ml of chlorofonn, and 8 ml of dry pyridine, to give 152 
mg the desired compound. 

iH NMR (DMSO-de) 5 : 0.85 (t. 3H). 1.23 (s. 26H). 1.3-1.6 (m. 2H), 1.99 (s, 3H). 2.44 (s, 3H). 3.0 - 4.1 (m, 
13H) 4.91 (q. 1H). 10.00 (s. 1H) 

IR (KBr) cm-1: 3410, 2920. 2850, 1730. 1446. 1370. 1235. 1090. 1060. 830 
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Reference Example 16: 3-(p-Hydroxyethyl)-1-methylpyiidinlum p-toluenesulfonate 



The procedures of Reference Example 10 were repeated using 1.00 g of 3-pyridinethanol and 1^1 g of 
methyl p-toluenesutfonate to give 2.51 g of the desired compound. 5 
iH NMR (DMSO-de) 5 : 2.36 (s, 3H), 3.00 (t, 2H). 3.84 (t, 2H). 4.34 (s, 3H), 7.1 -8.8 (m. 8H) 
IR (KBr) cm-i: 3400, 3050. 2925. 1500. 1300. 1210. 1180. 1120. 1030. 1000, 810, 670 

Example 34: 2-Acetyloxy-a-hexadecytoxypropyt 1-methylpyridinio-3-ylethyl phosphate 

10 

The procedures of Example 25 were repeated using 358 mg of 2-acetyloxy'3-hexadecyloxy-1-propanol. 930 
mg of 3-(p-hydroxyethyl)-1-mBthylpyrrdinium p-toiuenesutfonate prepared in Reference Example 16. 0.1 ml of 
phosphorus oxychlorlde, 0.3 ml of triethylamlne, 6 ml of chlorofonn, and 8 ml of dry pyridine, to give 250 mg of 
the desired compound. 75 

iH NMR (CD3OD) 5 : 0.88 (t. 3H). 1 .28 (s. 26H). 1.3 -1.7 (m, 2H). 2.04 (s. 3H). 3.12 (t, 2H). 3.42 (t. 2H). 3.54 (d. 
2H). 3.86 (t. 2H). 4.0-4.2 (m. 2H). 4.38 (s. 3H). 4.9-5.1 (m. 1H). 7.8-8.9 (m. 4H) 

IR (KBr) cm-i: 3400. 2900. 2840, 1730. 1500. 1460. 1370. 1230. 1090. 1060. 940. 810, 670 

Reference Example 17: 1.1-Dimethyl-3-hydroxymethyl-4-phenylpiperidinlum p-toluenesulfonate 20 



The procedures of Reference Example 10 were repeated using 1,0 g of 1-methyl-4-phenyt-3-piperldlnemeth- 
anol and 910 mg of methyl p-toluenesulfonate to give 900 mg of the desired compound. 

NMR {CD3OD) 6 : 1.90 - 2.80 (m. 4H). 2.36 (a. 3H). 3.10-3.90 (m. 12H). 7.10-7.76 tm, 4H) 

Example 35: 2-Benzyioxy-3-hexadecyloxypropyl l.l-dlmethyl-4-phenylplperldinlo-a-ylmothyl phosphate 



The procedures of Example 7 were repeated using 406 mg of 2-t)enzyloxy-1 -hexadecyloxypropanol, 620 mg 30 
of 1.1-dimethyl-3-hydroxymethyl-4-pfwnylplperidlnium p-toluenesuifonate prepared in Reference Example 17, 
0.1 ml of phosphorus oxychlorlde. 0.3 ml of triethylamlne, 6 ml of chlorofonn having passed through an alumina 
column, and 8 ml of dry pyridine, to give 500 mg of the desired compound. 

NMR (CD3OD) 6 : 0.72 - 1.04 (m. 3H), 1.10 - 1.68 (m, 28H). 1 .80 - Z80 (m, 4H), 3.24 (d. 6H), 3.20 - 3.90 (m, 
9H), 4.58 (s, 2H). 7.10-7.40 (m. 15H) ^ 

IR (KBr) cm-1: 3400, 3050, 2910. 2840. 1230, 1090, 1060, 835, 690 

Example 36: 2-Acetyloxy-3-hexadecyloxypropyl 1,1-dimethyl-4^)henylplperidlnlo-3-ylmethyl phosphate 

40 

(1 ) in 30 mi of methanol. 370 mg of 2-benzyloxy'^6xadecyioxpropy1 1 .1-dlmethyi-4-phenylplperidinio- 
^methyl phosphate was hydrogenated at room temperature and an atmospheric pressure in the 
presence of 100 mg of lOPto paliadium-carbon, to give 270 mg of 3-hexadecyk)xy-2-hydroxypropyl 
1,1-dlmethyl-4-phenylpiperidlnlo-3-ylmethyl phosphate as a wax. 

NMR (COaa) 8 : 0.72 - 1.02 (m. 3H). 1.10 - 1.8 (m. 28H), 1.90 - 2.80 (m. 4H), 3.10 - 3.90 (m. 15H). 46 
7.10-7.40 (m.5H) 

IR (KBr) cm-^ : 3400, 2910. 2840. 1220. 1090, 1060, 1030. 830. 750. 690 

(2) The procedures of Example 8-(2) were repeated using 240 mg of 3-hexadecyloxy-2-hydroxypropyl 
1.1-dimethyl-4-phenyipiperTdinio-2-yimethyl obtained as at)ove, 1.03 g of acetic anhydride, 410 mg of 
triethylamlne, and 25 ml of chlorofonn to give 200 mg of the desired compound. so 

NMR (CD3OD) 5 : 0.76-1.00 (m. 3H), 1.10-1.60 (m. 28H). 1.96 (s. 3H). Z10 -Z80 (m. 4H), 
3.10 - 3.90 (m. 15H) 4.90 - 5.10 (m. 1H). 7.10 - 7.44 (m. 5H) 

iR (KBr) cm-1 : 3410. 2920. 2850. 1735, 1460. 1370. 1240. 1076. 1065. 1035. 830, 755. 695, 535 

Reference Example 18: 3.3-Dlnr»thyi-4(R)-hydroxynf»ethyi-2-(2-methyl)propyi-1,3-thla2oHdinlum ss 
p-totuenesutfonate 



( 1 ) A solution of 3.43 g of L-cysteine methylester hydrochloride and 1 .72 g of IsovaleroaJdehyde in 20 ml 
of methanol was stirred at room temperature for 5 days. To the reaction mixture was added 2.02 g of 60 
triethylamlne. The resulting mixture was concentrated under reduced pressure, and extracted with ettier 
after addition of 10 ml of water. The etheral extract was dried over anhydrous sodium sulfate and placed 
under reduced pressure to distilled off the solvent There was obtained 3.15 g of methyl 
2-(2-methyi) propy-1 .3-thlazoiidine-4(R)-cartx>xyl ate as a colorless oil. 

1H NMR (CDCI3) 8 : 0.7 - 1.2 (m. 6H). 1.3 - Z3 (m, 3H), 2.3 - 2.6 (br.. 1H), 2.65 - 3.45 (m. 2H). 3.77 and SS 
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3.78 (sx2, 3H). 3.7 - 4.8 (m, 2H) 

(2) To a solution of 2.03 g of methyl 2-(2HTiethyl)propy(-1,3-thiazoOdine^R)-carlxx^^ in 30 m of 
acetonltille were added 4 ml of SSQib fomiaMn and 1.0 g of eodkim cyanaoborohydride. The resulting 
mixrture was stirred at room temperature for 40 minutes. After addition of a small amount of acetic acid, 

5 the mixture was placed under reduced pressure to cfistill off the solvent. To the residue were added 1 ml of 

water and 20 g of potassium cart>onate. and the resulting mixture was extracted with methylene chloride. 
The extract was dried over anhydrous sodium sulfate and placed under reduced pressure to distill of the 
solvent. The residue was purified by silica gel column chromatography (eluent: chloroform to 
chlorofom/methanoi{100/1)) to give 1.41 g of methyl 3H7>ethyl-2-(2-methyl)propyl-1.3-thlazolidine- 

10 4(R)-carboxylate. 

1H NMR (CDCb) 5 : 0.8 ^ 1.2 (m. 6H), 1.2-2.0 (m, 3H). 2.33 and Z38 (sx2. 3H), 3.0 - 3.4 (m. 2H). 3.75 
and 3.77 (sx2, 3H), 3.6 - 4.7 (m. 2H) 

(3) in the same manner as in Reference Example 14-(3), a mixture of 3.88 mg of calcium chloride 
disrates, 182 mg of sodium borohydride and 1247 mg of methyl 3-methyl-2-(2-methyI)propyl-1 ,3-thiazo- 

IS lldine^R)-cart)o^ate was stirred overnight at a temperature of lower tfian -10**C, to ^ve 369 mg of 

3Hmtiii^2-(2--methyl)propyl-1.3-tNazoKdine-4(R)-mettianol. 

iH NMR (CDCb) : 0.7-1.2 (m. 6H). 1.2-1.9 (m, 3H). 2.28 and Z38 (sx2. 3H). 2.2-3.7 (m. 6H), 
3,8- 4.65 (m,1H) 

(4) Tlie procedures of Reference Example 1 0 were repeated using 369 mg of 3-methyl-2-(2-methyl) pro- 
20 pyi-1 ,3-thiazolldine-4(R)-methanol and 363 mg of methyl p-toluenesuifonate to give 600 mg of the desired 

compound. 

1H NMR (DMSOds) 5 : 0.8 - 1.2 (m. 6H). 1.2-2.1 (m. 3H). 2.28 (s, 3H). 2.7 - 3.6 (m. 8H). 3.7 - 4J2 (m. 
3H). 4.7 -5.1 (m. 1H), 6.9 - 7.55 (m. 4H) 

IR (KBr) cm-1 : 3400, 3030. 2960. 2930. 2880. 1470. 1215, 1200. 1 125. 1035. 1015. 820. 685. 580 

25 

Example 37: 2-Acetyloxy-^hexadecylo)^propyl 3.3-dlmethyl-2-(2-methyl)propyl-1.3-thiazolidinla4^ylmethyl 
phosphate 



30 The procedure of Examjale 25 were repeated using 300 mg of 2-acetyloxy-3-hexadecyioxy-1-propanol> 473 
mg of 3,3-dlmethyM(R)-hydroxymethyl-2-(2-methyl)-propyl-1,3-thiazolid1nlum p-tokjenesuHbnate prepared in 
Reference Example 18. 0.10 ml of phosphorus oxychloride. 0.29 mi of triethylamine, 5 ml of chloroform having 
passed through an alumina column, and 8 ml of dry pyridine, to give 253 mg of Product A and 85 mg of Product 
B, which were two isomers of the desired compound and were separated from each other by TLC. 

35 

Product A NMR (CD3OD) 5 : 0.8 - 1.2 (m. 9H). 1.28 (s. 26H). 1.3-2.2 (m. 5H), 2.06 (s. 3H). 2.8 - 3.65 (m. 
12H). 3.8 - 4.4 (m. 5H). 4.8 - 525 (m. 2H) 
IR (KBr) cm-1: 3400. 2950. 2925. 2850. 1735. 1465. 1370. 1240, 1190 

40 

Product B m NMR (CD3OD) 5 : 0.8 - 1.2 (m. 9H), 1.28 (s, 26H). 1.3 - 2.2 (m. 5H). Z06 (s. 3H). 2.8 - 3.66 (m. 
12H). 3.8-4.4 (m. 5H). 4.8-5.25 (m. 2H) 
IR (KBr) cm-1: 3400. 2950. 2925, 2850. 1740. 1470. 1375. 1240. 1190 

45 

Reference Example 19: 3-(3-Hydroxy-1-propenyl)-1-methylpyridinlum p-toluenesulfonate 



Ethyi 3-(3-pyridyf)acrylate was reduced using littiium aluminum hydride to give 3-(3-pyridyl)-2-propen-1-ol. 
50 in 30 ml of acetone 710 mg of 3-(3-pyridyl)-2'-propen-1-ol and 980 mg of methyl p-toluenesulfonate were 
heated under reflux for 22 hours. The reaction mixture was subjected by decantation to remove the solvent 
afKl ttien washed with acetone and ether. The residue was dried under reduced pressure to give 1.3 g of the 
desired compound as an orange-colored oil. 

IR NMR (CD3OD) 5 : 2.34 (s. 3H). 4.28 (d. 2H). 4.34 (s. 3H). 6.7-6.8 (m, 2H). 7.1 -8.9 (m. 8H) 
55 IR (neat) cm-i : 3350. 3050. 1700. 1500. 1440. 1360. 1290. 1210. 1 180. 1 1 15. 1030. 1000. 960. 815. 670 

Example 38: 2-Acetyloxy-3-hexadecyloxypropyl 3-(1-methylpyridlnlo^-yl)-2-propenyl phosphate 
The procedures of Example 25 were repeated using 358 mg of 2-acetyloxy-3-hexadecyloxy-1-propanol. 960 

mg of 3-(3-hydroxy-1-propenyl)-1-methyIpyridinium p-tduene sulfonate prepared In Reference Example 19, 
60 0.1 ml of phosphorus oxychloride. 0.3 ml of triethylamine. 6 ml of chloroform having passed ttirough an alumina 

column, and 8 ml of dry pyridine, to give 160 mg of the desired compound. 

1H NMR (CD3OD) 5 : 0.88 (t. 3H). 1.28 (s. 26H). 1.3-1.6 (m. 2H). 2.02 (s. 3H). 3.42 (t. 2H), 3.76 (d, 2H), 3.96 

(t. 2H). 4.40 (br.. 3H). 4.5-4.7 (m. 2H). 4.9-5.2 (m. 2H}. 6.80 (br. s. 2H). 7.7-9.0 (m. 4H) 
IR (KBr) cm-i: 3400. 2900, 2850. 1730. 1500. 1455. 1370, 1230. 1080, 1010. 960. 850. 820, 660 

65 
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Reference Example 20: 1-(1-Fluorophenyl)-3-hydroxynr»thyl-2-methyttsoquirK)linium p-tolueriesulfonate 



1-(1-Fluoropherryl)-3-lsoqulnolinecarboxyllc acid was converted into its ethylester and then reduced usFng 
lithium aJumlnum hydride to obtain 1-(1-fluorophenyl)-3-isoquinollnemethanol. 1^ g of the obtained 
1-(1-fluorophenyj)-3Hsoquinolin8methanoI was reacted with 930 mg of methyl p-toluenesulfonate in the sartie 
manner as in Reference Example 10 to give 1.6 g of the desired compound as a pale orange-colored soHd. 
NMR (CD3OD) 6 : 2.32 (s. 3H). 4.18 (s, 3H). 5.10 (s. 2H). 7.0-8.7 (m. 14H) 

IR (KBr) cm-1: 3250, 1565. 1480. 1440. 1410. 1380. 1325, 1220. 1170. 1115. 1020. 1000, 920. 840, 810. 800. 
770. 620. 560 

Example 39; 2-Acetyloxy-3-hexadecyloxypropyl 1-(1'fluorophenyl)-2-methylisoquinollnlo^ylmethyi 
phosphate 



The procedures of Example 25 were repeated using 358 mg of 2-acetyloxy-3-hexadecyloxy-1-propanol, 1.1 
g of 1-(1-f1uorophenyl)-3-hydroxymethyi-2-methyllsoquinolinium p-toluenesulfonate prepared in Reference 
Example 20. 0.1 ml of phosphorus oxychloride. 0.3 ml of triethylamlne, 6 ml of chloroform having passed 
through an alumina column, and 8 ml of dry pyridine, to give 260 mg of the desired compound 

NMR (CD3OD) 6 : 0.88 (t, 3H). 1.28 (s. 26H). 1 .3 - 1.6 (m, 2H). ZOO |d. 3H), 3.3 -3.5 (m. 2H). 3.54 (d. 2H). 20 
3.9 -4.1 (m, 2H). 4.24 (s. 3H). 4.9 -5.2 (m. 1H), 6.40 (d, 2H), 7.4 -8.8 (m, 9H) 

IR (KBr) cm-1 : 3400. 2900. 2840. 1730. 1560. 1480, 1440, 1400. 1360. 1330. 1230, 1080. 820, 800, 750 

Reference Example 21: 2-Acetyloxy-3-hexadecyloxy-1-butBnol 

25 

(1) In 100 ml of dry dlmethyWomnamide. 17.67 g of 3-hexadecyioxybutane-1 .2-dlol was treated with ^36 
g of 60Q/b sodium hydride under chilling with Ice. To the chHIed mixture was added 6.77 g of benzyl 
chloride, and the resulting mixture was stirred at room temperature for 16 hours. The reaction mixture was 
recovered in a conventional manner and purified by silica gel column chromatography to give 4.33 g of ao 
1-benzyloxy-3-hexadecycloxy-24DUtanol. 

1H NMR (CDCI3) 6 : 0.88 (m. 3H). 1.0 - 1.25 (m, 3H), 1.26 (s. 26H). 1.3-1.7 (m. 2H). Z3 -2.7 (br.. 1H), 
3.1 - 3.8 (m. 6H). 4.55 (s. 2H). 7.32(s. 5H) 

(2) In chloroform, 4.33 g of 1-benzyIoxy-3-hexadecytoxy-2-butanol. 26.34 g of acetic anhydride and 
10.42 g of triethylamlne were heated under reflux for 17 hours. The reaction mbAure was treated in a 35 
conventional manner and purified by silica gel column chromatography to give 4.56 g of 2-acetyloxy- 
1-benzyloxy-3-hexadecyloxybutane. 

iH NMR (CDas) 8 : 0.88 (t. 3H). 1.0 - 1.2 (m, 3H). 1.26 (s. 26H). 1.3 - 1.6 (m, 2H). 2.07. 2.09 (sx2. dH). 
3.0 - 3.8 (m. 5H). 4.52 (s, 2H). 4.9 - 5.15 (m. 1 H). 7.2 - 7.4 (m. 5H) 

(3) In methanol. 4.53 g of 2-acetyloxy-1 -benzyk:>xy-3-hexadecycloxybutane was hydrogenated at 40** C 40 
and an atmospheric pressure in the presence of 450 mg of ^Wo palladium-carbon, to give 3.60 g of the 
desired compound as a wax. 

iH NMR (COaa) 8 : 0.88 (t. 3H), 1.0-1.25 (m. 3H). 1.26 (s. 26H). 1.3-1.65 (m. 2H). 2.11 (s. 3H), 
2.15 - Z6 (br.. 1H) 3.2 - 3.9 (m, 5H), 4.6 - 5.0 (m. 1H) 

46 

Example 40: 2-Acetylox^^3-hexadecyloxybutyt 1 .1 -dlmethyl-1 .2.5.6-tetrahydropyridinio-^ylmeUiyl phosphate 



The procedures of Example 25 Vk/ere repeated using 373 mg of 2-aoetyloxy-^exadecyloxy-1-butanol, 470 
mg of 1.1-dimetiiyl-34vydroxymetiiy^1.2.9,6-tetrahydropyridinium |>-toluenesutfonate pr^^ared in Reference so 
Example 13. 0.12 ml of phosphorus oxychloride. 0.35 ml of triethylamlne. 6 ml of chkxtrform having passed 
through an alumina column, and 10 ml of dry pyridine, to give 63 mg of the dedfred compound. 

iH NMR (CD3OD) 5 : 0.89 (t. 3H). 1.0 - 1.25 (m. 3H). 1.28 (s. 26H). 1.3-1.65 (m. 2H). 2.08 (s. 3H). 2.35 - 2.7 
(m. 2H). 3.17 (s. 6H). 2.9-4.1 (m. 9H). 4.2-4.4 (m. 2H). 4.8-5.2 (m, 1H). 5.9-6.1 (m. 1H) 

IR (KBr) cm-^: 3400. 2960. 2925. 2860, 1735. 1485. 1456, 1375. 1240. 1100. 1080. 1070 SS 

Example 41: 2-Ac8tyloxy-3-hexadecyloxybutyl 3,3-dimethyl-2-phenyl-1.3-thjazolidinio-4-ylmethyl phosphate 



The procedures of Example 25 were repeated using 550 mg of 2-acetyloxy-3-hexadecytoxy-1-butanol, 940 60 
mg of 3.3-dimethyl-4-hydrQxymethyl-2-phenytthlazollnlum p-toluenesulfonate prepared ki Reference Example 
14. 0.15 ml of phosphorus oxychloride, 0.44 ml of triethylamlne, 9 ml of chloraform having passed through an 
alumina column, and 8 ml of dry pyridine, to give 160 mg of Product A and 70 mg of Product B. which were 
isomers of the desired compound, and were separated from each other by TLC. 
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Product A 1H NMR (CDaOD) 5 : 0.89 (t. 3H). 1 .14 (d. 3H) . 1 (s. 26H). 1 .3 - 1 .7 (m. 2H). 2.08 (s. 3H). 2.94 (s. 
3H). 350 (s. 3H). 3.3-3.7 (m. 5H). 3.8 -AB (m. 5H). 6.18 (s, 1H). 7,4 -7.8 (m. 5H) 
IR (neat) cm-i: 3350. 2900, 2850. 1730, 1440. 1360, 1220. 1100. 970, 810. 730, 700 

Products 1H NMR (CD3OD) 5 : 0.89 (t. 3H). 1.14 (d. 3H). 128 (s. 26H). 1.3-1.7 (m. 2H). 2.06 (s. 3H), 2M (s. 
3H). 3.28 (s. 3H), 3.3-3.9 (m. 5H). 3.9 -4.5 (m. 5H). 4.9-5.1 (m. 1H). 7.4-7.8 (m, 5H) . 
IR (neat) cnri: 3300, 2900, 2850. 1730. 1450. 1370, 1240. 1090. 800. 740 

Example 42: 2''Acetyloxy-3-hexadecyloxybutyl 3.4-dimethyithiazolio-5-ylethyt phosphate 



The procedures of Example 25 were repeated using 745 mg of 2-acetyloxy*^-hexadecyloxy-1-butanol. 988 
15 mg of 3.4-dimethyl-5-(2-hydroxyethyl)thiazolium p-toluenesutfonate prepared In Reference Example 15, 0.24 
ml of phosphorus oxychloride. 0.70 ml of triethylamine, 12 ml of chloroform, and 20 ml of dry pyridine, to give 
494 mg of the desired compound. 

1H NMR (CD3OD) 8 : 0.7 - 1 .1 (m. 6H), 1.23 (s. 26H). 1.3 - 1.6 (m. 2H). 1.99 (s. 3H). 2.44 (s. 3H), 2.9 - 3.9 (m. 
9H). 4.08 (s. 3H). 4.5-5.0 (m. 1H). 10.10 (s. 1H) 
SO (m. 1H). 5.9-6.1 (m. 1H) 

IR (KBr) cm-i: 3460, 2920. 2850, 1730, 1460. 1450, 1375, 1365, 1235. 1090, 1070, 1050, 825 

Example of Preparation: Pellets 

(1 ) Glycerol derivative of the invention 1 .0 g 
25 (2) Lactose 27.0 g 

(3) Crystalline cellulose 20.0 g 

(4) Com starch 5.0 g 

(5) Cart)oxymethylcellulose calcium 5.0 g 

(6) HydroxypropylceHulose 1 .6 g 
30 (7) l^neslum stearate 0.4 g 

A mixture of the components (1) to (6) was processed in the conventional manner to prepare granules, and 
the granules were then mixed with the component (7). The mixture was processed to form pellets (60 mg for 
one pellet which contained 1 mg of the component (1)). 

35 Example of Preparation: Injections 

In 10 liters of a distilled water for Injection were dissolved 1.0 mg of a glycerol derivative of the invention 1.0 g 
and 100 g of mannitol. The solution was filtered under sterile condition, and the filtrate was divided Into a 
pluraity of 5 ml vials In an amount of 0.5 ml for one vial. The divided portions were freeze-dried in the 
conventional manner and then the vials were sealed tightly to give a freeze-dried agent for injection. 

40 

Example of Preparation: Soft Capsules 

(1 ) Glycerol derivative of the invention 0.1 g 

(2) Poiyethyiene glycol 400 169.9 g 

(3) Polyvinyl pyrrolidone 5.0 g 
45 (4) Glycerol 75.0 g 

The components (1) to (4) was mixed to gaive a homogeneous solution. The solution was enclosed with 
gelatin sheets to give soft capsules containing 100 ^ of the component (1) in one capsule. 



Claims 

1. A glycerol derivative having the formula: 
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If 



CH-0-P-0-(Q),-Y 
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wherein 



Is a straight or branched chain alkyi group having 10-22 carbon atoms: 

R2 Is a straight or branched chain acyl group having 1-6 carbon atoms, a benzoyl group which may 
have one or more subsfrtuents, an aryt group which may have one or more substltuents, a monoerylallcyl 
group which may have one or more substituents and which has an allcylene chain having 1-3 carbon 
atoms, a diarylaikyi group which may have one or more substituents and which has an altcytene chain 
having 1-3 cart>on atoms, a triaryiallcyl group which may have one or more substituents and which has an 
alicyiene chain having 1-3 carbon atoms, a straight or branched chain allcyi group having 1-10 carbon ^ 
atoms, a cycloali<yl group which may have one or more substituents, or a cycloailcyiaikyt group which may 
have one or more substituents and which has an aticylene chain having 1 -3 carbon atoms ; 

Q is a saturated or unsaturated allcylene group wNch may have one or two aftcyl or aryl substituents. 
said aii<ylene having 1 -4 carbon atoms; 

/isOorl: ^ 

Y is a nitrogen-containing heterocyclic group which contains as a ring member a group having a 
formula: 



wherein each of and R^ independetiy is a straight or branched chain allcyi group having 1-6 carbon ^ 
atoms, or a nitrogen-containing bridged heterocyclic group which contains as a ring member a group 
having a fonfnula: 



wherein each of R3 and R* independently has the same meaning as aix)ve. wherein said heterocyclic 45 
group and bridged heterocyc;iiG group may have at least one substttuent group and the group -{Git- is 
attached to a cart>on atom contained in a hetero-ring of the heterocyclic group; and where / is 0. Y is the 
nitrogen-containing bridged heterocyclio group, and 

each of R^, RS and R^ independently is hydrogen, a straight or branched chain allcyi group having 1-6 
cart>on atoms, an aryl group or an arailcyl group. 50 

2. The glycerol derivative as claimed in daim 1. wherein the heterocyclfc group or the bridged 
heterocyclic group for Y is a quaternary ammonium salt of p-yn^olldinyl, plperkHrryi, 2-morpholiriyl, 
perhydroazepinyl. pynolyl, oxazolyl. Imidazolyl. quinollnyl. tetrahydroqulnollnyl, IscjqiulnoftTyl, tetratiydroh 
soquinoNnyl. thiazolidinyl, oxazolidinyi, thiazolyl, pyrkfyl, tetralrydropyridyt. benzothiazoiyt. benzoxazolyl or 
tetrazolyl. 55 

3. Tbe glycerol derivative as claimed in claim 1 , wherein ^ Is 1 and the group Y has the f onmula: 
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wherein each of and independently has the same meaning as atxwe. and each of m and n 
independently is 0 or a positive integer under the condition of m+n— 2-8. 

4. The glycerol derivative as claimed In daim 1. wherein R^ is a straight or branched chain allqri group 
having 12-20 cartmn atoms. 

5. The glycerol derivaUve as claimed in daim 1, wherein is a straight chain acq^ group having 2-6 
carbon atoms. 

6. The glycerol derivative as claimed in claim 1 . wherein each ofR'',R"andR'is hydrogen. 

7. Ttie giycerol derivative as claimed In claim 1 , wtweln each of R* is a straight or branched chain tikjft 
group having 1-6 cartxm atoms, and each of R' and R' is hydrogen. 

8. The glycerol derivative as claimed in claim 1 . wherein Y contains sulfur atom as a ring member. 

9. An anti-hypertensive agent containbig as an active ingredient a giycerol derivaUve having the 
^ fonnuia: 

R^-CH-OR^ 
25 I 

r6_C-0R^ 

I 0 

^ r'-ch--o-p-o-(q) .-y 

0" 

^ wherein 

Is a straight or branched chain ailiyl group having 10-22 carbon atoms; 
R2 is a straight or branched chain acyl group having 1-6 carbon atoms, a benzoyl group which may 
have one or more substituents, an aryl group which may have one or more substituents, a monoarylallcyl 
group which may have one or more substituents and which has an alkylene chain having 1-3 cart>on 
^ atoms, a diarylalky! group which may have one or more substituents and which has an alic/lene chain 

having 1-3 carbon atoms, a triarylalkyf group wNch may have one or nrtore substituents and which has an 
alkylene chain having 1-3 carbon atoms, a straight or branched chain alkyi group having 1-10 carbon 
atoms, a cyctoalkyi group whk;h msy have one or more substituents, or a cycloaJkylalkyt group whteh may 
have one or more substituents and whk^h has an alkylene chain having 1-3 carbon atoms ; 
45 Q Is a saturated or unsaturated alkylene group which may have one or two alkyi or aryl substituents, 

sakt alkylene having 1-4 carbon atoms: 
f isOorl; 

Y is a nitrogen-containing heterocyclic group which contains as a ring member a group having a 
formula: 



r"* R^ 
-^N- or --N^ 

wherein each of and R^ independetly is a straight or branched chain alkyi group having 1-6 carbon 
atoms, or a nitrogen-containing bridged heterocyclic group which contains as a ring memlDer a group 
having aformula: 
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-^N- or -^N- 

5 

wherein each of and independently has the same meaning as above, wherein said heterocycKc 
group and bridged heterocyclic group amy have at least one substituent group and the group •'(Q)r> is 
attached to a carbon atom contained in a hetero-ring of the hetdrocyclic group; and where £ Is 0. Y Is the 
nrtrogen-containing bridged heterocyclic group, and 

each of R^, and R^ independently is hydfX)gen, a straight or branched chain alkyl group having 1^ 
carbon atoms, an aryl group or an aralkyi group. 
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